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HacroflLnaTa KHkira ce pa3npocrpaHflBa cbo6oaho npn cne-AHMTe yc/ioBMa: 

1. HuTaTe^MTe mmbt npaBo: 

- p,a M3no/i3BaT KHkiraTa v\nv\ Mac™ ot Hea 3a BC^KaKBH HeKOMepcua/iHM 
Lie/in; 

- f\a M3no/i3BaT copc-KOAa ot npuMepnTe h fleMOHCTpauMMTe, BK/ifoneHU KtM 

KHMraTa H/IH TeXHkl MOflMCjDMKaUMH, 3a BCflKaKBM Hy>KflM, BK/lK)HMTe/lHO M B 

KOMepcna/iHM cocf)TyepHM npoflyKTu; 

- fla pa3npocTpaH5iBaT 6e3n/iaTHO HenpoMeHeHM Konna Ha KHMraTa b 
e/ieKTpoHeH m/im xapTneH bha; 

- Aa pa3npocTpaHaBaT 6e3n/iaTHO M3BaflKH ot KHMraTa, ho caMO ripn M3pnM- 
hoto cnoMeHaBaHe Ha ki3T0MHHKa n aBTopi/rre Ha cbOTBeTHkm TeKCT, 
nporpayieH koa h/im Apyr MaTepna/i. 

2. HHTaTe/ikiTe hambt npaBo: 

- Aa MOAncfiMUMpaT, npenpaBAT 3a cbom Hy>KAH v\nv\ npeBe>KAaT Ha Apyr e3HK 
KHMraTa 6e3 h3pmhhoto ctr/iacne Ha HAPC OOfl. 

- Aa pa3npocrpaHflBaT cpemy 3armamaHe KHMraTa i/mn Mac™ ot tax, KaTO 
M3K^K>HeHne npaBM caMO nporpaMHMAT koa; 



Bcmhkm 3ana3eHM MapKM, M3no/i3BaHM b Ta3M KHkira, ca co6cTBeHOCT Ha TexHMTe 
npwTewaTe/iki. 



flM3aMH Ha KopuqaTa: CTaHMMupa MBaHOBa 



Ocf)Mi4Ma/ieH ye6 caPiT: 
http://www.introproqramminq.info 

ISBN 978-954-400-055-4 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKaAeMHfl no pa3pa6oTKa Ha codrryep 
(HAPC) e yTBtpfleH yne6eH ueHTbp 3a noflroTOBKa Ha cocJrryepHki 
cneuna/incTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro n pa ktm h ec km ynpawHeHun 

M MHflMBMflyaJIHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycneLUHO no/iynaBaT npefl- 
ziOKeHMfl 3a pa6oTa ot cocJrryepHi/i KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» B"b3M0>KH0CT 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 




Ha pa3pa6oTMMUMTe Ha co<t)Tyep 



www.devbq.org 



EtJirapcKa acounauna Ha pa3pa6oT4MUMTe Ha cocjrryep 
(BAPC) e HecTonaHCKa opraHM3aunfl, kohto noanoMara npo- 
cfjecnoHa/iHOTO pa3BMTne Ha 6"b/irapcKMTe cocj)TyepHM cneun- 
a/incTM 4pe3 o6pa30BaTe/iHM v\ flpyrn MHnunaTHBn. 

BAPC pa6oTM 3a Hacbp^aBaHe o6ma HaTa Ha onuT leeway pas- 
pa 6ot4 m 14 MTe m 3a ycbBtpiueHCTBaHe Ha TexHMTe 3HaHna 1/1 
yMeHMfl b 06/iacTra Ha npoeKTupaHeTo v\ pa3pa6oTKaTa Ha 
cocfrryep. 

AcounaunaTa opraHM3npa cneuMa/iM3npaHM KOHcfjepeHunn, 
ceMMHapn m KypcoBe 3a o6y4eHne no pa3pa6oTKa Ha ccxfrryep 
m cocjDTyepHM TeXHO/lOTMH. 
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http://itboxing.devbg.org 



MHnunaTMBaTa "IT Boxing LuaMrmoHaT" cb6i/ipa npi/iBtpwe- 

HML4M Ha pa3/lM4HM COCflTyepHM TeXHO/lOrMM M TeXH0/10rM4HM 

flOCTaB4Mun b OTBopeHa flucKycufl Ha TeMa "koh e no- 
flo6paTa TexHO/iorna". no BpeMe Ha Te3M c"b6npaHMfl npuBtp- 
>KeHMUM Ha flBeTe TexHO/iornn, komto ce npoTM BonocraBAT 
(npuMepHO .NET m Java), 3amnTaBaT cBOHTa bm3ma 3a no- 
flo6paTa TexHO/iorna 4pe3 npe3eHTaunn, flucKycun v\ otkpmt 
cnop, komto saBtpiiJBa c flupeKTeH c6/i"bCbK c HaflyBaeMM 

60KC0BM P"bKaBML4M. 

ripeflu bcako c"b6npaHe opraHM3aTopnTe ccfiopMi/ipaT flBe 
rpynn ot eKcnep™, komto me 3amnTaBaT cBOMTe TexHO/10- 
vv\v\. OT6opnTe npe3eHTnpaT, fleMOHCTpupaT v\ 3aiunTaBaT 
CBOflTa TexHO/iorna c bca KaKBM cpeacrBa. HaKpaa bcm^km 
npucbCTBaiun r/iacyBaT v\ TaKa ce onpeae/ifl no6eflMTe/iflT. 




SJ^Labs Bulgaria 



3a SAP 



SAP e Tpeiaia no roneMi/ma cocpTyepHa KOMnaHi/m b cBeia i/i ni/i,qep 
b oci/irypflBaHeTo Ha ecpeKTi/iBHi/i peweHi/m 3a ynpaBnem/ie Ha 6i/i3Hec 
npou,eci/i 3a noBene ot 25 pa3ni/NHi/i i/mflycTpi/ii/i. 

3a SAP Labs Bulgaria 

SAP Labs Bulgaria cbLqecTByBa ot 2000 rofli/ma i/i e Had ot SAP 
Labs Network - ivipewa ot mo6anHi/i u,eHTpoBe 3a pa3pa6oTKa Ha 
cocpTyepHM TexHonomn i/i peweHi/m. Oi/ipiviaTa e cpoKyci/ipaHa Btpxy 
pa3BMBaHe nqpoTo Ha TexHonon/NHaTa nnaTcpopivia SAP Netweaver, kohto 
cny>KM 3a ocHOBa Ha rormivia nacT ot 6i/i3Hec peweHi/mTa, npeflnaraHi/i ot 
SAP i/i HeMHMTe napTHbopn. 

ripoeKTMTe Ha SAP b Etrirapi/m ca 6a3i/ipaHi/i npeflwviHo Ha Java™. 
5"bnrapcKM cneu,i/iani/ic™ npeflCTaBjrr SAP b eKcnepTHi/rre rpyni/i, 
pa6oTem,i/i no flecpi/mi/ipaHe Ha cneflBamoTo noKoneHi/ie Java™ TexHonon/ii/i 
3a 6n3Hec npnno>KeHM?i (Java Enterprise Edition, SCA, SOA, BPM, ESB i/i 
t.h.). Efli/m ot npoflyKTMTe, pa3pa6oTBaH ochobho b Etnrapi/m - NW Java 
Application Server CTaHa ntpBi/mT Java EE 5 cepTi/icpi/m,i/ipaH KOMepci/ianeH 
ctpBtp. 

PaGoTaTa b moGariHa KOMnaHi/m KaTo CAn e npeflnooraBKa 3a 
o6M?ma Ha onuT, MHTepecHM npe,qM3BMKaTencTBa i/i eweflHeBHa 
KOMyHi/iKa 141/151 c Konen/i 1/1 Kni/ieHTM ot u,nn cbht. 



3a noBene MHCpopMaunji: 
www.sap.com/bulqaria 




Han-Ao6pnTe 
pa6oTOAaTe/in 



npoyMBaHe Ha Hewitt 2008 




KOHCyJITAHTCKA ATEHUMfl no 
HHOOPMAI4MOHHM TEXHOJIOrMM 

www.citaqency.eu 



KoHcy/uaHTCKa areHuna no MHcfiopMauMOHHM TexHO/iornn 
(KAMT) npeflOCTaBfl B"b3M0>KH0CT Ha MT cneuna/incTM c oni/u 
fla pa6oTAT KaTo KOHcy/iTaHTM no cepno3HM MT npoeKTM. 

KAMT noflfl"bp>Ka MHcfipacTpyKTypa, npouecu, npaKTMKM v\ 
MHCTpyMeHTM 3a npeflocTaBAHe Ha MT KOHcy/iTaHTCKM yc/iyrn 
KaTo npi/iB/ii/ma MHflMBMflya/iHM ehccnep™ v\ cJjmpmm 3a pa6oia 
no pa3Hoo6pa3HM npoeKTM, AocraBH 6e3KOMnpoMMCHo Ka- 
necTBo 3a K/ineHTa v\ ot/im4ho 3an/iamaHe 3a KOHcy/uaHTa. 
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npecjiae HaKOB 
IlaHaHOT HoopiiKOB 



Kmizama e opuzuHOJWO GuicapcKO meopetiue, neomarrhnmaup om ceemomomo nimo a 
paiziejtcdanama &bpio pamueauuj ce cbepeMeuna odiaan na KaMntonrhpnama tMtpopitamuKO. 

Emiiji Ke.neBe,a>KiieB, Hhctiit^t no MaTeMannca n nH<j)opMaTinca, EtJirapcKa aKaaeMiw Ha HayKirre 

3a chidaeaHemo Ha KmeameHu npocpdMU ue e docmanibHHO tiepfpesmHomo ejiadeene Ha edim 
eniK 3a npoqxmiqjaHe. Ee3 cepuomu nomamui 6 oduaanma na amopimmume He e abiAtancHO 

da ce tumpaeu etpexmmm iipozpava. 

jion. KpaciiMiip MaHeB, OaKyjneT no MaTeMannca n HH^opMannca, CY "Cb. KmiMeHT Oxpimciai", 

AMepiiKaHCKii yHnBepcirreT - E.iaroeBrpaa 




KHHraTa e opuniHaaHO StnrapcKO TBopeHiie. HeoTCTinBamo ot cbctobhoto hiibo b pasmeacaaHaTa otpio pasBHBaina ce 
ciBpeMeHHa o6aacT Ha KOMmorbpHaTa ea^opuaxraca. Ta c&^eiaBa nporpaMHCTKa npaKTHKa c TeopHJi. H3rpaaeHa BBpxy 
MaTeMamqecKH MerqqH, Koero aonpimaca 3a no-aoopo pa36npaHe b npiuiaraHe Ha MHorooponHine aaropHTMii, cbar>pavam.ii ce b 
Hea. TTpe^HaiHaHeHa e 3a MirraTean. koiito onxa oneHiian T0311 ciiHTe3 — yHeHHnn 11 TexHHTe yniTe.ni. CTyaeHTii B Texmrre 
npenoaaBaiejiH. npo^eciioHanHH nporpaMiicTii b Texmrre ptKOBoairreaii h pa36npa ce. Ta e 3a bchhkh aFoGiiTean. 

KHHraTa Moace na capKH h KaTO npeBi>3xoaeH yH HBepcuTeTC KB Kypc ia BtBeaeHne b a arop ht mht e h CTpyKrypBTe ot aaHHii. 
Momq aa ce Kaa;e. i ie HayMHOTO n neaaronniecKOTO 11 hiibo e 3Ha i iHTe.iH0. Bcbiiihoct T3 e eKcnepiiMeHTiipaHa ot asropflTe it b Kypca 
"npoeKTHpaHe h aHamii Ha KOMmorhpmi aaropHTMH" b CY "Cb. Kthmcht OxpimcKH". 

3a6e.iea<iiMaTa pai.niKa c noBe'ieio yHHBepcineicKH yqe6HHim 11 pBKoBoaciBa no anropaxuB 11 CTpytcTypii ot naHHH e. ie 
aBTopiiTe H3no.T3B3T noaxoa "oTjony-Harope". TptrBaflKii ot caMOTO nporpaMiipaHe. 3a aa CTHTHaT ao Teopnara. ToBa ooacnaBa h 
iHaHHTe.THOTO npHctcTBHe b KHiiraTa Ha uaaocrHO jaBtpnieHH. eaeraHTHO otpopMemi nporpasm c H3xoaeH tckct Ha eSHKa Ch. 

3a Ha i iHHaemiia l nnaTea to Moxe aa cnyacH KaTO nueBojHTe.i b eaHa odimipHa oSaacT, a pa 3ano3HaTna c rasa o6nacT onineH 
nporpaMHCT to HMa icanecTBa Ha cnpaBO^Hinc. 

Emu.i K&ieeedJK-tiee, IlHcmtumw no .vamewwuiKci 11 m^opMamuKa, BhJcapcKci axadaiia na naymme 

3a CB3jaBaHeTO Ha KaiecTBenii nporpaMH He e aocraTbiHO nep4>eKTHOTO BaaaeeHe Ha eaiiH e'3HK 3a nporpaMHpaHe. Be3 
cepno3Hii bo3Hobbs b ooViacTTa Ha aaropHTMHTe He e bb3mo*ho aa ce HanpaBH e^eKTHBHa nporpaMa. oco6eHO KoraTO ce paSoTii c 
roaeMH oSeMH ot aaHHH. 3a cbaianemie. b aocTLnHaTa 3a otarapcKHa niTaTen aiiTepaTypa ctinecTByBa npa3HOTa b tobb 
OTHOineHiie. Haaii^HHTe TeKCTOBe ca Ma.iKO 11 He noKpimaT aocTaTBHHO aoope [reMara. 

KHHraTa. kosto atp/Kirre b ptueTe ch. e caeaBamo. no-Mi>apo h no-cncTeManiiHo. ycioiie cnea aBVTOMHOTo H3aaHne Ha 
eaiiHiia ot a bt opine - npecjiaa HaKOB - aoSpe noiHaTO Ha bchhkh. kohto b nocaeaHHTe roannn ca y^acTBaan b ctcTejaHna no 
nporpaMiipaHe. II npecaaB HaKOB. n nanaHOT JIoophkob ca ai>-"iroroaiiuiHH yiacTHiimi b ctcTe3aHHa no nporpaMHpaHe. Oraaqajio 
3a yreHHUH, a no-Ki>cHo a 3a cTyaeHTH. II ABaMaTa HM8T orpoMeH on fit b pemaBaHe Ha nporpawncTKii saaain c onpeaeaeHo 
aaropiiTMiRen xapaKTep. A MHoroo6pa3iieTO ot aaropiiTMii 11 aaropnTMiiHHii tcxhiikh. MHoro peujenn npiiMepii 11 mhoto 3aaa i ni sa 
caMOCToaTeaHa paoora. ca ochobhh xapaKTepiicTinai Ha HacroanjaTa KHiira. 

Pa36npa ce. HiiKoe inaaHiie. kohkoto ii o6eMiicTO aa e to. He Moa^e aa ooxBaHe aScoaioTHo bch [ iko. KoeTO e HanpaBeHo ot 
noseiecTBOTO b o6aacTTa Ha aaropHTMHTe. ho paooTaTa. Koaro aBawaTa aBTOpn ca CBBpmn.ni. e TyaecHa. 

do\\. KpaciiMiip Manee, OaKy.vnein ?io MameMmnuKct 11 IlfHpopMcinntKa, CY "Ce. Kw.vemn OxpndcKii ", 
AMepuKoncKii ymteepcwneni - E.iacoeecpad 

HecaynafiHO aBropirre Ha KHiiraTa ca nocTaBH.au 3a Hefmo 3araaBHe 'TlporpaMHpaHe = — AaropiiTMii:". Maicap xaKOBa 
onpocTaBaHe Bee noBe [ ie aa ryon CBoaTa aKT>'a.THOCT b ctBpeiueHHOTO nporpaMHpaHe. nsGopBT Ha aaropiiTMii (h CTpj'KTj'pn ot 
aaHHH) npoaBaacaBa aa oica3Ba 3Ha x niTeaH0 Banamie Btpxy e i|) eicniB ho era Ha no^ni BcaKa nporpaMa. 

OcHOBHiiaT axneHT b HacToanaaTa icHHra e nocTaBeH Btpxy npoeKTiipaHeTO h aHaaH3a Ha KOMmoTtpHH aaropiiTMii. 
He3aBHCiiM0 ot KOHKpeTHiia e3HK 3a nporpaMiipaHe. MaKap 3a peaainannsTa hm aa e in6paH Ch. TlpeaaoaceHO e 3aata6oieHO 11 
imepnaTeaHO H3aoa<eHHe. KoeTO ce BT.3npneMa necHO ot ^irraTeaa: eaHO HancTiiHa paaKO CBHeTaHiie. 

He Moace aa He ce noaieprae. ie aBTopiiTe ca cpea Han-H3aBeHiiTe CBCTe3aTe.au no nporpaMiipaHe y Hac h. MaKap h Maaan. 
HMax 3HaiiiTeneH npaKTH^ecKii omiT bbb Boaemii cocpTyepHH (pHpMii. C T33H KHiira Ha qirraTeaa ce aaBa BB3M0jKH0CT aa ce 
3ano3Hae c Ba^Hii b 4>nnn nporpaMiicTKii TexHHKn. 

doif. Acen Paxnee, n.ioediiecKii ynueepcinnem 



http://www.algoplus.org/ 
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» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTkmecKM ynpa>KHeHkm 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 
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npeflroBop 



Ako MCKaTe fla ce 3axBaHeTe cepno3HO c nporpaMMpaHe, nonaflHa/iM ere Ha 
npaBM/iHaTa KHMra. HancTMHa! ToBa e KHuraTa, c kohto MoweTe fla HanpaBMTe 
ntpBUTe cm cTbriKM b nporpaMnpaHeTO. me bm flafle co/imahm ochobm ot 
3HaHMfl, c komto fla noeMeTe no ffbnrwn nvr Ha M3y4aBaHe Ha cbBpeMeHHMTe 
e3MUM 3a nporpaMMpaHe, n/iaTcjDopMM v\ TexHO/iornn 3a pa3pa6oTKa Ha 
coefnyep. ToBa e KHMra 3a nporpaMMpaHe, kohto ynn Ha cfiyHflaMeHTa/iHMTe 
KOHuenunn 3a pa3pa6oTKa Ha KOMniorbpHM nporpaMM, komto He ca ce 
npoMeHM/in cbiflecTBeHO npe3 noc/ieflHMTe 15 roflMHM. 

He ce npnTecHABaMTe fla npo^eTeTe Ta3M KHMra, flopn Java fla He e e3MKvr, c 
komto MCKaTe fla ce 3aHMMaBaTe. C komto m flpyr e3MK fla npofl"b/i>KMTe no- 
HaTaTbK, 3HaHMATa, komto me bm flafleM, me bm ocraHaT TpaMHO, 3aifl0T0 Ta3M 
KHMra me bm Hay^M fla MMc/iMTe KaTO nporpaMMCTM. U4e bm noKaweM KaK fla 
nMiueTe nporpaMM, c komto fla pewaBaTe npaKTM^ecKM 3afla4M no nporpaMM- 
paHe, me bm Hay^MM fla M3M Mc/iaTe m pea/iM3MpaTe a/iropMTMM m fla no/i3BaTe 

pa3/lM4HM CTpyKTypM OTflaHHM. 

Ko/ikoto m fla bm ce cTpyBa HeBepoaTHO, 6a30BMTe npMHUMnM Ha nMcaHe Ha 
kom nKDTbpHM nporpaMM He ca ce npoMeHM/iM cbmecrBeHO npe3 noc/ieflHMTe 15 
roflMHM. E3MUMTe 3a nporpaMMpaHe ce npoMeHsrr, TexHO/iorMMTe ce npoMeH^T, 
cpeflCTBaTa 3a pa3pa6oTKa ce pa3BMBaT, ho npMHUMnMTe Ha nporpaMMpaHeTO 
cm ocTaBaT eflHM m cbiflu- KoraTO 40BeK ce Hay^M fla mmc/im a/iropMTMM4Ho, 
KoraTo ce Hay-\v\ mhctmhktmbho fla pa3fle/ia npo6/ieMMTe Ha nocneflOBaTe/i- 
hoct ot cTbn km m fla tm peujaBa, KoraTO ce nay-wA fla nofl6Mpa noflxoflfliflu 
CTpyKTypM ot flaHHM m fla nMiue Ka^ecTBeH nporpaMeH koa, ToraBa tom craBa 
nporpaMMCT. KoraTo npMflo6MeTe Te3M yMeHMa, ziecHo MOweTe fla Hay^MTe 

HOBM e3ML4M M pa3/lM4HM TeXHO/lOTMM, KaTO ye6 nporpaMMpaHe, 6a3M OT flaHHM, 

HTML, XML, SQL m oifle ctotmum flpyrM. 

Ta3M KHMra e MMeHHO 3a TOBa fla bm Hay-\v\ fla MMc/iMTe KaTO nporpaMMCTM, a 
e3MKbT Java e caMO eflMH MHcrpyMem", komto Moxe fla ce 3aMeHM c BceKM flpyr 
cbBpeMeHeH e3MK. ToBa e KHura 3a nporpaMMpaHe, a He KHMra 3a Java! 

Ta me bm flafle KOHuenuMM 3a pa3pa6oTKa Ha kom nioTbpHM nporpaMM, a He 
npocTO HAKaKBM 3HaHMfl 3a eflMH KOHKpeTeH nporpaMeH e3MK. 

3a koto e npeAHa3HaneHa Ta3M KHMra? 

Ta3M KHMra e 3a Ha^MHaeiflu- e npeflHa3Ha4eHa 3a bcm^km, komto He ca ce 
3aHMMaBa/iM ao MOMeHTa cepM03H0 c nporpaMMpaHe m MMaT >Ke/iaHMe fla 
3ano4HaT. Ta3M KHMra 3ano4Ba ot Hy/iaTa m bm 3ano3HaBa crbnKa no cTbnKa c 
ocHOBHMTe Ha nporpaMMpaHeTO. Ta h$\ Ma fla bm Hay^M Ha bcm^ko, KoeTO bm 
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Tpa6Ba, 3a fla craHeTe codrryepeH MHweHep m fla pa6oTMTe b codrryepHa 
cjDupMa, ho me bm flafle ochobm, Btpxy komto fla rpaflMTe TexHo/iorn4HM 
3HaHna m yMeHMfl, a c tax Be^e me Mo>KeTe fla npeBtpHeTe nporpaMMpaHeTO b 
npocjDecufl. 

Ako HMKora He ere nuca/in kom nioTbpHM nporpaMM, He ce npi/rrecHHBaMTe. 
BuHarn MMa rrbpBi/i n"bT. B Ta3M KHMra me bm Hay^MM Ha nporpaMMpaHe ot 
Hy/iaTa. He o^aKBaMe fla 3HaeTe v\ Mo>KeTe Hemo npeflBapnTe/iHO. flocraTb'-iHo 
e fla MMaTe KOMnioTbpHa rpaMOTHocT v\ >Ke/iaHne fla ce 3aHMMaBaTe c nporpa- 
MMpaHe. OcTaHa/iOTO me ro nponeTeTe 0TTa3M KHMra. 

Ako Be^e MO>KeTe fla nuiueTe npocTM nporpaMKM mjim cTe y<-\v\nv\ nporpaMMpaHe 
b y^n/iume m/im b yH MBepcMTeTa mjim CTe nuca/in nporpaMeH koa c npnaTe/in, 
He cm Muc/ieTe, <-\e 3HaeTe bcm^ko! npo^eTeTe Ta3M KHMra v\ me ce y6eflMTe 
ko/iko mhoto Hema CTe nponycHa/in. KHMraTa e 3a Ha^MHaemn, ho bm flaBa 
KOHuenunn, komto flopM HAKOM nporpaMMCTM c onMT He B/iafleflT. no codrryep- 

HMTe CjDMpMM Ca Ce HaBtflM/lM B"b3MyTMTe/lH0 MHOTO CaMOfleMUM, KOMTO, B"bn- 

peKM, 4e nporpaMMpaT Ha 3an/iaTa ot toamhm, He B/iafleaT ocHOBMTe Ha npor- 
paMMpaHeTO m He 3Ha^T KaKBO e xeiu-Ta6/iML4a, KaK pa6oTM no/iMMopdpM3M"bT m 
KaK ce pa6oTM c 6mtobm onepauMM. He 6"bfleTe KaTo tax! HayneTe ntpBo 
ocHOBMTe Ha nporpaMMpaHeTO, a c/iefl TOBa TexHO/iorMMTe. MHa^e pMCKyBaTe 
fla ocTaHeTe ocaKaTeHM KaTO nporpaMMCTM 3a mhoto fl"b/iro BpeMe (a Mo>Ke 6m 
m 3a Ufl/l >kmbot). 

Ako irbT MMaTe onMT c nporpaMMpaHeTO, 3a fla npeueHMTe fla/iM Ta3M KHMra e 
3a Bac, a pa3r/ieflaMTe noflpo6HO m BM>KTe fla/iM ca bm no3HaTM bcm^km tcmm, 
komto CMe pa3mefla/iM. 06"bpHeTe oco6eHo BHMMaHMe Ha maBMTe " CTpyKTypM 

OT flaHHM ( /IMHeMHM , fl"bpBOBMflHM , XeLU-Ta6j1MUM )", " flpMHUMriM Ha 06eKTHQ- 

opMeHTMpaHOTo nporpaMMpaHe ", " KaK fla pemaBaMe 3afla»-iM no nporpaMM- 
paHe ?" m " Ka'-iecTBeH nporpaMeH koa ". Mhoto e BepoaTHO flopM aKO MMaTe 
hako/iko roAHHM onMT, Aa He B/iaAeeTe Ao6pe pa6oTaTa etc CTpyKTypM ot 
AaHHM, KOHuenuMMTe Ha o6eKTHO-opMeHTMpaHOTO nporpaMMpaHe (bk/ikjlim- 
Te/iHO UML m design patterns) m Aa He no3HaBaTe Ao6pMTe npaKTMKM 3a 
nMcaHe Ha Ka^ecTBeH nporpaMeH koa- ToBa ca mhoto b3>khm TeMM, komto He 
ce cpemaT BhB BCflKa KHMra 3a nporpaMMpaHe! 

He ca Heo6xoflHMM Hana/iHn no3Ha hm^i 

B Ta3M KHMra He o^aKBaMe ot 4 MTaTe/i MTe Aa MMaT npeABapMTe/iHM 3HaHMfl no 
nporpaMMpaHe. He e Heo6xoAHMO Aa CTe y-\v\nv\ MHdpopMauMOHHM TexHO/iorMM 
m/im kom nK)TbpHM HayKM, 3a Aa 4eTeTe m pa36MpaTe yqe6HMfl MaTepMa/i. 
KHMraTa 3ano4Ba ot Hy/iaTa m nocTeneHHo bm B"bB/iM4a b nporpaMMpaHeTO. 
Bcm4km TexHM^ecKM noHATMfl, komto me cpemneTe, ca o6acHeHM npeAn TOBa m 
He e Hy>KHo Aa tm 3HaeTe ot Apyro macto. Ako He 3HaeTe KaKBO e KOMnM/ia- 
Top, Ae6"brep, cpeAa 3a pa3pa6oTKa, npoMeH/iMBa, MacMB, uMKb/i, K0H30/ia, 
CMMBO/ieH hm3, CTpyKTypa ot AaHHM, K/iac m/im o6eKT, He ce npMTecH^BaMTe. 
LU,e Hay^MTe bcm^km Te3M noHATMa m mhoto ApyrM m me ce Hay^MTe Aa tm 
no/i3BaTe HenpecTaHHo b e>KeAHeBHaTa cm pa6oTa. npocTO 4eTeTe KHMraTa 
nocneAOBaTe/iHO. 
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He ce o^aKBa fla MMaTe no3HaHi/m no kom nioTbpHM HayKM m MHcfjopMaunoHHn 
TexHo/iornn, ho aKO Bee naK MMaTe TaKMBa, npn bcm^km no/io>KeHi/m me ca bm 
ot no/i3a. Ako y-n-rre yHMBepcuTeTCKa cneuna/iHOCT, cBtpsaHa c KOMniOTbp- 
HMTe TexHO/iornn m/im b ywnwme yMMTe MHcjDopMaunoHHM TexHO/iornn, TOBa 
caMO me bm noMorine, ho He e 3afl"b/i>KMTe/iH0. Ako yMMTe Typi/i3"bM m/im npaBO, 
cbiuo MO>KeTe fla cTaHeTe flo6"bp nporpaMMCT, c™ra fla MMaTe >Ke/iaHne. 

Bm 6mio no/ie3HO fla MMaTe Hana/iHa KOMniOTbpHa rpaMOTHOCT, Tbi/\ KaTO Ha Ma 
fla o6acHflBaMe KaKBO e dpawn, KaKBO e tb^pa amck, KaKBO e m pe>KOBa KapTa, 
KaK ce flBM>KM MMiiiKaTa m KaK ce nuiue Ha K/iaBnaTypaTa. O^aKBaMe fla 3HaeTe 
KaKfla cm cny>KMTe c KOMniOTbpa v\ KaK fla no/i3BaTe MHTepHeT. 

npenoptHBa ce m vrrajen MTe fla mmbt HflKaKBM 3HaHna no aHr/iMMCKn e3MK, 
noHe Ha^a/iHM. Bcn^KaTa flOKyMeHTauna, kohto me no/i3BaTe e>KeflHeBHO, v\ 
no4TM BCM4KM caMTOBe 3a nporpaMnpaHe, komto me 4eTeTe nocTOAHHO, ca Ha 
aHMMMCKM e3MK. B npocfieci/mTa Ha nporpaMi/icra aHr/iMMCKHAT e npocTo 
3afl"b/i>KMTe/ieH. Ko/ikoto no-paHO ro HayMkrre, TO/iKOBa no-flo6pe. 



He cm npaBeTe 11/11031111, ne MO>KeTe fla CTaHeTe nporpaMMCTM, 
6e3 na HayHMTe noHe Ma/iKo aHr/iMMCKM e3MK! ToBa e npocTo 
hsmbho onaKBaHe. Ako He 3HaeTe aHr/iMMCKM, 3anoHHeTe na 
neTeTe TexHMHecKM TeKCTOBe m cm BafleTe Heno3HaTMTe flyMM 
m tm 3aynaBaMTe. U4e BMflMTe, ne Tex hm nee km jit aHr/iMMCKM ce 
yHM ziecHO m He oTHeMa mhoi~o BpeMe. 



KaKBO o6xBama Ta3M KHura? 

HacToaiflaTa KHura o6xBama ocHOBi/rre Ha nporpaMnpaHeTo. Ta me bm Hay-m 
KaK fla flecfiMHMpaTe v\ M3no/i3BaTe npoMeH/iMBM, KaK fla pa6oTMTe c npuMM- 
tmbhm cTpyKTypn ot flaHHM (KaTO HanpwMep Huc/ia), KaK fla opraHM3npaTe 
/lorn^ecKM KOHCTpyKUMM, yc/iOBHM KOHCTpyKunn m umk/im, KaK fla ne^aTaTe Ha 
K0H30/iaTa, KaK fla no/i3BaTe MacuBM, KaK fla pa6oTMTe c 6pomhm cucTeMM, KaK 
fla flecfiMHupaTe v\ M3no/i3BaTe MeTOflu v\ fla cb3flaBaTe 1/1 M3no/i3BaTe o6eKTM. 
Hapefl c Ha^a/iHMTe no3HaHna no nporpaMnpaHe KHuraTa me bm noMorHe fla 
B^npneMeTe v\ Ma/iKO no-cnowHM KOHuenunn KaTO o6pa6oTKa Ha cmmbo/ihm 
HM30Be, pa6oTa c MSK/iWHeHMs, M3no/i3BaHe Ha c/io>khm cTpyKTypn ot flaHHM 
(KaTO cnncbun, fltpBeTa v\ xeiu-Ta6/iML4M), pa6oTa c TeKCTOBM cj)aM/iOBe m 
flecj)MHnpaHe Ha co6cTBeHM K/iacoBe. U4e 6"bflaT 3acTbneHM b p^ndc-uAHa 
KOHuenuuMTe Ha o6eKTHO-opneHTnpaHOTO nporpaMnpaHe KaTO yTBtpfleH 
noflxofl npn cbBpeMeHHaTa pa3pa6oTKa Ha cocfrryep. HaKpaa me ce c6/i"bCKaTe 
c npaKTMKMTe 3a nucaHe Ha bmcoko Ka^ecTBeHM nporpaMM 1/1 c pewaBaHeTo Ha 
pea/iHM npo6/ieMM ot nporpaMnpaHeTo. KHuraTa M3/iara ufl/iocma MeTOflO- 
ziornfl 3a peiuaBaHe Ha 3afla4M no nporpaMnpaHe v\ Btoeme Ha a/iropMTMM4HM 
npo6/ieMM m noKa3Ba KaK ce npn/iara ta Ha npaKTMKa c hhkojiko npuMepHM 
TeMM ot M3nnTM no nporpaMnpaHe. ToBa e Hemo, KoeTO ha Ma fla cpemneTe b 
HMKOfl flpyra KHura 3a nporpaMnpaHe. 
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Ha K3KBO H51Ma AS BM HayHM T33M KHiira? 

Ta3M KHura HAMa fla bm flafle npodpecMHTa "codrryepeH MHweHep"! Ta3M KHi/ira 
HflMa fla bm Hay^M fla no/i3BaTe ua/iaTa Java n/iaTdpopMa, fla pa6oTMTe c 6a3M 
ot flaHHM, fla npaBMTe flMHaMM4HM ye6 caMTOBe m fla 6opaBMTe c npo3ope4eH 
rpactDM4eH noTpe6nTe/icKM MHTepdpeMc. HaMa fla ce Hay^MTe fla nuiueTe 
cepno3HM codrryepHM npn/io>KeHMfl KaTo Skype, Firefox v\nv\ MS Word. 3a TOBa 
ca Hy>KHM mhoto, mhoto roflMHM pa6oTa. 

Ot KHuraTa ha Ma fla ce Hay^MTe codrryepHO MHweHepcrBo m pa6oTa b eKnn v\ 
HflMa fla MOKeTe fla ce noflroTBi/rre 3a pa6oTa no pea/iHM npoeKTM b 
codrryepHa dpupMa. 3a fla ce Hay^MTe Ha bcm^ko TOBa me bm Tpa6BaT oiue 
hakojiko khmtm m flon"b/iHMTe/iHM o6y4eHMfl, ho He cbwa/iflBairre. npaBMTe 
npaBM/ieH M36op KaTO 3ano4BaTe ot ocHOBMTe Ha nporpaMMpaHeTo bmccto 
AMpeKTHo ot ye6 npM/io>KeHMfl. ToBa bm flaBa waHc fla cTaHeTe flo6"bp 
nporpaMMCT, komto pa36Mpa TexHO/iorMMTe b ffbn6o , -\v\Ha. Cnefl KaTo ycBOMTe 
ocHOBMTe Ha nporpaMMpaHeTo, me bm e mhoto no-JiecHO fla MeTeTe 3a 6a3M 
flaHHM m ye6 npM/ioxeHMfl m me pa36MpaTe TOBa, KoeTo 4eTeTe, mhoto no- 
ziecHO, otko/ikoto, aKO ce 3axBaHeTe flMpeKTHO etc SQL m JavaServer Faces 
m/im ASP.NET. 

Hakom BaniM KO/ierM 3ano4BaTfla nporpaMMpaT flMpeKTHO ot ye6 npM/io>KeHMfl 
m 6a3M ot flaHHM, 6e3 fla 3HaaT KaKBO e MacMB, KaKBo e cnMCbK m KaKBO e 
xeiu-Ta6/iML4a. He mm 3aBM>KflaMTe! Te ca TptrHa/iM no TpyflHMfl n"bT, 0T3afl 
Hanpefl. M BMe me Hay^MTe Te3M Hema, ho npeflM fla ce 3axBaHeTe c tax, ce 
HayneTe fla nporpaMMpaTe. ToBa e mhoi~o no-Ba>KHO. fla Hay^MTe eflHa m/im 
flpyra TexHO/iorMa e mhoto no-ziecHO, cnefl KaTO MMaTe ocHOBaTa, cnefl KaTO 
MO>KeTe fla mmc/imtc a/iropMTMMHHO m 3HaeTe KaKfla noflxo>KflaTe K"bM npo6/ie- 
MMTe Ha nporpaMMpaHeTo. 



fla 3anoHHeTe c nporpaMMpaHeTo ot ye6 npM/ioweHMsi m 6a3n 
AaHHki e cbino TO/iKOBa HenpaBM/iHO, ko/ikoto m fla 3anoHHeTe 
fla yHMTe ny>Kfl e3MK ot hakoh K/iacMnecKM poMaH bmccto ot 
6yKBap m/im yne6HMK 3a HaHMHaei±iM. He e HeBb3MO>KHO, ho 
KaTO bm /iMncBaT ocHOBMTe, e mhoto no-TpyflHo. Bi>3mo>kho e 
c/iefl TOBa c roflMHM fla ocraHeTe 6e3 b3>khm cpyHflaMeHTa/iHM 
3H3HM51 m fla cTaBaTe 3a CMflx Ha KO/ierMTe cm. 



KaK e npeflCTaBeHa MHCJpopMauMaTa? 

BtnpeKM ro/ieMMfl 6poM aBTopM, ctaBTopM m peflaKTopM, cm/ivr Ha TeKCTa b 
KHMraTa e M3K/iK)4MTe/iH0 flocTbneH. C"bfl"bp>KaHMeTO e npeflcraBeHO b flo6pe 
CTpyKTypMpaH bma, pa3fle/ieHo c mhokcctbo 3amaBMfl m nofl3amaBMfl, KoeTo 
no3Bo/iflBa ziecHOTO My B"b3npMeMaHe, KaKTo m 6"bp30TO TbpceHe Ha MHdpop- 
MauMA b TeKCTa. 

HacroflLflaTa KHMra e HanMcaHa ot nporpaMMCTM 3a nporpaMMCTM. ABTopMTe ca 
fleMCTBamn codpTyepHM pa3pa6oTHMUM, xopa c pea/ieH onMT KaKTO b pa3pa- 
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6oTBaHeTo Ha cocfrryep, TaKa m b o6y4eHneTO no nporpaMMpaHe. B/iaroflape- 
Hue Ha TOBa Ka^ecTBOTO Ha M3/io>KeHMeTO e Ha mhoto bmcoko hmbo. 

Bcm4km aBTopn flCHo cb3HaBaT, <-\e npuMepHMAT cope KOfl e eflHO OT HaM- 
Ba>KHMTe Hema b eflHa KHura 3a nporpaMMpaHe. MMeHHO nopaflu Ta3M npn^n- 
Ha Te KCTbT e cbnpoBOfleH c mhoto, mhoto npuMepn, M/uocrpauMM v\ Ka ptmhkm. 

HaMa KaK, KoraTO BCflKa r/iaBa e nucaHa ot pa3/iM4eH aBTop, fla HAMa 
pa3MMHaBaHe Me>KAy cm/iOBeTe Ha M3Ka3 v\ Me>KAy Ka^ecTBOTO Ha OTfle/iHMTe 
r/iaBM. Hakom aBTopn B/io>KMxa mhoto cTapaHne (Meceun Hapefl) v\ mhoto 
ycn/iMfl, 3a fla cTaHaT nepcfieKTHM TexHi/rre r/iaBM. flpyrn He B/io>KMxa flocra- 
TbHHO ycn/iMfl m 3aT0Ba hakom r/iaBM He ca TaKa xy6aBM v\ M34epnaTe/iHM KaTO 
ApyrnTe. He Ha nocneflHO mhcto onuTbT Ha aBTopnTe e pa3/iM4eH: hhkom 
nporpaMnpaT npocfiecMOHa/iHO ot 1-2 roflMHM, flOKaTO flpyrn - ot 15 roflMHM 
HacaM. HflMa KaK TOBa fla He ce 0Tpa3M Ha Ka^ecTBOTO, ho bm yBep^BaMe, ne 
BCAKa r/iaBa e MMHa/ia peflaKuna v\ OTroBapa noHe MMHMMa/iHO Ha BucoKMTe 

M3MCKBaHMfl Ha BOfleiflMfl aBTOp Ha KHMraTa - CBeT/lMH HaKOB. 

KaKBO e Java? 

Bene o6acHMXMe, <-\e Ta3M KHura He e 3a Java, a 3a nporpaMnpaHeTO KaTO 
KOHuenunfl m ochobhm npuHunnn. Hue M3no/i3BaMe e3MKa m n/iaTcjDopMaTa 
Java caMO KaTO cpeflCTBO 3a nucaHe Ha nporpaMeH koa m He Ha6/iaraMe Btpxy 
cneukicjDMKMTe Ha e3MKa. HacroflmaTa KHura Mo>Ke fla 6"bfle HaMepeHa v\ B"bB 
BapnaHTM 3a flpyrn e3Mun KaTO C# m C++, ho pa3/iMKMTe He ca cbiuecTBeHM. 

Bee naK, HeKa pa3Ka>KeM c hako/iko flyMM KaKBO e Java. 




Java e cbspeMeiieH e3MK 3a nporpaMMpaHe m rmaTcpopMa 3a 
pa3pa6oTKa m M3n-bJiHeHne Ha cocpTyepHM npmioKeHkm. 



Hakom cm Muc/iflT, 4e Java e caMO e3MK 3a nporpaMMpaHe, flpyrn ro 6"bpKaT c 
JavaScript v\ cm mmc/iat, <-\e cny>KM 3a pa3flBM>KBaHe Ha cTaTM4HM ye6 cairroBe, 
a Tpe™ ce 4vaht fla/in Java e copT Kadpe v\nv\ octpob b MHflOHe3Mfl. 3a fla 
pa3ceaMe cbMHeHMHTa, me pa3Ka>KeM c hako/iko flyMM 3a e3MKa m n/iaTcfiop- 
MaTa Java, a b cneABamaTa maBa me Hay-n/rre 3a tax mhoto noBe^e. 



E3mki>t Java 

Java e cbBpeMeHeH o6eKTHO-opneHTnpaH e3MK 3a nporpaMMpaHe c o6mo 
npeflHa3Ha4eHne. Ha Java ce pa3pa6oTBa M3K/iK) L iMTe.nH0 pa3HOo6pa3eH 
cocfrryep: ocJdmc npn/iOKeHna, ye6 npn/iOKeHna, HacTO/iHM npM/io>KeHMfl, npn- 
/io>KeHMfl 3a mo6mjihm Te/iecJx)HM, nrpn v\ mhoto flpyrn. 

Java e e3MK ot bmcoko hmbo, komto npM/iM4a Ha C# m C++ m flOHAKbfle Ha 
e3MUM KaTO Delphi, VB.NET m C. Java nporpaMMTe ca o6eKTHO-opMeHTMpaHM. 
Te npeflCTaB/iflBaT cbBKynHOCT ot flecj)MHMUMM Ha K/iacoBe, komto c"bfl"bp>KaT b 
ce6e cm mctoam, a b MeTOflMTe e pa3no/io>KeHa nporpaMHaTa ziorMKa. (loBe^e 
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fleTaM/in 3a TOBa KaKBO e K/iac, KaKBO e MeTOfl m KaKBO npeflcraB/iflBaT Java 
nporpaMMTe me Hay^MTe b cneflBamaTa rnasa . 

B flHeiuHO BpeMe Java e eflMH ot HaM-nony/iapHMTe e3nun 3a nporpaMnpaHe. 
Ha Hero nmuaT mm/imohm pa3pa6oT4nun no ua/i cbht. HaM-ro/ieMMTe cBeTOBHM 
cocpTyepHM Kopnopaunn KaTO IBM, Oracle v\ SAP 6a3npaT cBOMTe peiueHMfl Ha 
Java n/iaTcj)opMaTa v\ M3no/i3BaT Java KaTO ocHOBeH e3MK 3a pa3pa6oTKa Ha 
CBOMTe npoflyKTM. Cpefl "ro/ieMMTe" Java He ce no/i3Ba efli/mcTBeHO ot 
Microsoft, TbM KaTO Te pa3pa6oTBaT v\ noflfltpwaT co6cTBeHa n/iaTcpopMa, 
noflo6Ha Ha Java n/iaTcpopMaTa, Hape^eHa .NET Framework m e3MK noflo6eH 
Ha Java, Hape^eH C#. 

E3MKbT Java e n"bpB0Ha4a/iH0 pa3pa6oTeH v\ noflfltpwaH ot Sun Microsystems, 
ho npe3 2006 r. Java n/iaTcpopMaTa CTaBa npoeKT c OTBopeH koa m b m o m e HTa 
ce noflfl"bp>Ka v\ pa3BMBa ot cBeTOBHaTa Java o6lahoct cbBMecmo etc Sun. 
B/iaroflapeHne Ha OTBopeHna koa nony/iflpHOcira Ha Java nocroflHHO ce 
yBe/in^aBa v\ 6poflT Java pa3pa6oT4MUM HenpeKbCHaTO pacTe. 

E3MK"bT Java ce pa3npocrpaHflBa 3aeflH0 Cbc cneuna/iHa cpefla, Btpxy koato 
ce M3n"b/iHflBa, Hape^eHa Java Runtime Environment (JRE). Ta3M cpefla 
BK/iK)4Ba t. Hap. Java BnpTya/iHa MaiunHa (JVM) v\ naKeT cTaHflapTHM 
6n6/inoTeKM, npeflOCTaBfliflu 6a30Ba cpyHKUMOHa/iHOCT. B/iaroflapeHne Ha Hea 
Java nporpaMMTe ca npeHocuMM m c/iefl KaTO BeflH"b>K 6"bflaT HanncaHM, c/iefl 
TOBa no4TM 6e3 npoMeHM MoraTfla pa6oTHT Ha ctotmum xapflyepHM n/iaTcpopMM 
m onepaunoHHM cucTeMM. 

Java n/iaT4>opMaTa 

E3i/iKvr Java He ce pa3npocrpaHHBa caMOCTOflTe/iHO, a e 4acr ot n/iaTcpopMaTa 
Java. Java n/iaTcpopMaTa HaM-o6iuo npeflcraB/iflBa cpefla 3a pa3pa6oTKa m 
M3n"b/iHeHne Ha nporpaMM, HanncaHM Ha e3MKa Java. Ta ce cbcroki ot e3MKa 
Java, BnpTya/iHaTa MauiMHa Ha Java (JVM), koato M3n~b/iH^Ba Java 
nporpaMMTe v\ ot cbBKy nHOCT ot craHflapTHM 6n6/inoTeKM v\ MHCTpyMeHTM 3a 
pa3pa6oTKa, KaTO HanpuMep KOMnmiaTopvr, komto npeBptma Java nporpa- 
MMTe b pa36npaeM 3a BnpTya/iHaTa MaiunHa Me>KflMHeH koa (Java bytecode). 

3a i/Bnt/iHeHi/ieTO Ha nporpaMM, HanncaHM Ha Java, e Heo6xoflMMO fla MMaTe 
MHCTa/inpaH t. Hap. Java Runtime Enviroment (JRE). ToBa e cneuna/ieH 
codrryep, 4acT ot Java n/iaTcpopMaTa, komto cbfltpwa BnpTya/iHaTa MaiunHa m 
CTaHflapTHMTe Java 6n6/inoTeKM v\ ce noflfl"bp>Ka 3a pa3/iM4HM xapflyepHM 
n/iaTdpopMM m onepaunoHHM cucTeMM. JRE e codrryep, komto KpaMHu^T 
noTpe6nTe/i MHCTa/iupa eflHOKpaTHO Btpxy KOMniOTbpa cm, 3a fla MO>Ke fla 
pa6oTM c Java. JRE He e craHflapTHa 4acr ot Windows v\ Tpa6Ba fla ce 
MHCTa/iupa flon"b/iHMTe/iHO, to^ho KaKTo "Adobe Flash Player" ce MHCTa/iupa 
flont/iHMTe/iHO B"bB BaiuMfl ye6 6pay3"bp, 3a fla OTBap^Te ye6 caMTOBe c Flash. 

3a pa3pa6oTKaTa Ha Java npM/io>KeHMfl e Heo6xoflMMO fla MMaTe MHCTa/inpaH 
Java Development Kit (JDK). ToBa e naKeT MHCTpyMeHTM, c komto Bue KaTO 
nporpaMMCTM Mo>KeTe fla nuiueTe Java nporpaMM, fla rn KOMnn/inpaTe v\ 
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i/i3n"b/iHflBaTe. JDK He e Heo6xofli/iM Ha KpaMHua noTpe6nTe/i, a caMO Ha Java 
pa3pa6oT4MLiMTe. KpaMHMTe noTpe6nTe/in no/i3BaTJRE. 

3a mo Java? 

MMa MHoro npn4MHM fla i/i36epeM e3MKa Java 3a HaiuaTa KHi/ira. Tom e 
cbBpeMeHeH e3MK 3a nporpaMnpaHe, LunpoKopa3npocTpaHeH, i/i3no/i3BaH ot 
mm/imohm nporpaMMCTM. CbmeBpeMeHHo Java e MSK/iro^MTe/iHO npocT v\ zieceH 
3a HaynaBaHe e3MK (3a pa3/iMKa ot C m C++). HopMa/iHO e fla 3ano4HeM ot 
e3MK, komto e noflxoflfliu 3a Ha^MHaeiun m ce no/i3Ba mhoto b npaKTMKaTa. 
MMeHHo TaK"bB e3MK M36paxMe - zieceH v\ mhoto nony/iapeH, e3MK, komto ce 
no/i3Ba lunpoKO b MHflycTpuflTa ot HaM-ro/ieMi/rre v\ cepno3HM cfiupMn. 

Java e o6eKTHO-opneHTnpaH e3MK 3a nporpaMnpaHe. TaKMBa ca bcm^km 

CbBpeMeHHM e3ML4M, Ha KOMTO Ce pa3pa60TBaT CepM03HM COCjDTyepHM CMCTeMM. 

3a npeflMMCTBaTa Ha o6eKTHO-opneHTnpaHOTo nporpaMnpaHe (OOn) me tobo- 
puM noflpo6HO Ha mhoto MecTa b KHi/iraTa, ho 3a MOMeHTa Mowe fla cm 
npeflCTaBATe o6eKTHO-opneHTnpaHMTe e3nun KaTO e3nun, komto no3BO/iflBaT 
fla pa6oTMTe c o6eKTM ot pea/iHua cbht (npuMepHO 40BeK, y<-\v\nv\iu,e, y4e6HMK 
m flpyrn). 06eKTMTe MMaT xapaKTepucTMKn (npuMepHO MMe, ubht m t.h.) m 
MoraTfla MSBtpiuBaT p,ev\cTBv\n (npi/iMepHo fla ce flBuxaT, fla tobopht v\ t.h). 

3ano4BaMKM c nporpaMnpaHeTO ot e3MKa 1/1 n/iaTcfiopMaTa Java Bue noeMaTe 
no eflMH mhoto nepcneKTi/iBeH n"bT. Ako OTBopnTe hakom cam - c o6abm 3a 
pa6oTa 3a nporpaMMCTM, me ce y6eflMTe, 4e TbpceHeTO Ha Java cneuna/incTM e 
orpoMHo m e no-ro/iflMO b cpaBHeHne c bch KaKBM flpyrn e3nun v\ n/iaTcjDopMM 
(npuMepHO C#, PHP v\nv\ C++). 

3a flo6pna nporpaMMCT e3MK"bT, Ha komto nmue, ha Ma cbmecrBeHO 3Ha4eHi/ie, 
3aifl0T0 tom yiMee fla nporpaMi/ipa. KaKBMTO v\ e3nun v\ TexHO/iornn fla My 
Tpa6BaT, tom 6"bp30 rn OB/iaflflBa. HaiuaTa u,en e He fla bm Hay-11/iM Ha Java, a 
fla bm Hay4MM Ha nporpaMnpaHe! C/iefl KaTO OB/iafleeTe ocHOBMTe Ha nporpa- 
MnpaHeTO m ce Hay-n/rre fla Muc/iMTe a/iropnTMM4HO, MOweTe fla HaynnTe m 
flpyrn e3MUM 1/1 me ce y6eflMTe ko/iko mhoto npn/in^aT Te Ha Java, TbM KaTO 
nporpaMnpaHeTo ce rpaflu Ha npuHunnn, komto no4Ti/i He ce npoMeHHT c 
roflMHMTe m Ta3M KHura bm vmm to^ho Ha re3v\ npuHunnn. 

npiiMepMTe ca Bi>pxy Java 6 m Eclipse 3.4 

Bcm4km npuMepn b KHuraTa ce OTHacaT 3a Bepcua 6 Ha e3MKa v\ n/iaTcfiopMaTa 
Java, kohto K"bM MOMeHTa Ha ny6/iMKyBaHe Ha KHuraTa e noc/ieflHaTa. Bcm^km 
npuMepn 3a M3no/i3BaHe Ha cpeflaTa 3a pa3pa6oTKa Eclipse ce OTHacaT 3a 
Bepcufl 3.4 Ha npoflyKTa, koato cbiflo e noc/ieflHa KbM MOMeHTa Ha ny6/in- 
KyBaHe Ha KHuraTa. 

Pa36npa ce, 3HaHMATa, komto npnflo6nBaTe 3a pa6oTa c Java 6 m Eclipse 3.4, 
me MO>KeTe fla npn/iaraTe m 3a nporpaMnpaHe c flpyrn Bepcun Ha Java m 
Eclipse, KaKTO m 3a pa6oTa c flpyrn e3nun 3a nporpaMnpaHe m flpyrn cpeflu 3a 
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pa3pa6oTKa, 3aw,0T0 bcm^km Te cm npn/in^aT Ma/iKO mjim mhoto. Ba>KHOTO e fla 
ce HaynnTe fla nporpaMnpaTe! 

KaK fla neTeM Ta3M KHiira? 

HeTeHeTo Ha Ta3M KHura Tpa6Ba fla 6"bfle cbnpoBOfleHo c mhoto, mhoto 
npaKTMKa. HaMa fla ce Hay^MTe fla nporpaMnpaTe, aKO He ro npaBMTe! Bee 
eflHO fla ce Hay^MTe fla n/iyBaTe ot KHura, 6e3 fla npo6BaTe. HaMa Ha^MH! 
Ko/ikoto noBe^e nuiueTe no 3afla4MTe c/iefl bca Ka maBa, TO/iKOBa noBe^e me 
Hay^MTe ot KHMraTa. 

Bcm4ko, KoeTO npo^eTeTe TyK, Tpa6Ba fla M3npo6BaTe caMM Ha KOMnioTbpa. 
MHa^e HflMa fla Hay^MTe hmw,o. npuMepHo, KoraTO npo^eTeTe 3a Eclipse v\ KaK 
fla cm HanpaBMTe ntpBaTa npocra nporpaMKa, Tpa6Ba HenpeMeHHO fla cm 
M3Te m MTe m MHCTa/iMpaTe Eclipse m fla npo6BaTe fla cm HanpaBMTe HHKaKBa 
nporpaMKa. MHa^e HHMa fla ce Hay^MTe! Ha TeopMfl BMHarM e nomecHO, ho 
nporpaMMpaHeTO e npaKTMKa. 3anoMHeTe TOBa m npaBeTe ynpa>KHeHMHTa ot 
KHMraTa. Te ca BHMMaTe/iHO nofl6paHM - xeM He ca mhoto TpyflHM, 3a fla He bm 
OTKa>KaT, xeM He ca mhoto ziecHM, 3a fla bm MOTMBMpaT fla npMeMeTe pewaBa- 

HeTO MM KaTO npeflM3BMKaTe/lCTB0. 



HeTeHeTo Ha Ta3M KHura 6e3 npaKTMKa e 6e3CMHC/ieHo! 
Tpn6Ba fla OTfle/iMTe 3a nkicaHe Ha nporpaMM MHoro noBene 
BpeMe, otko/ikoto OTfle/inTe fla neTeTe TeKCTa. 



BceKM e y4M/i MaTeMaTMKa b y4M/iMiue m 3Hae, <-\e 3a fla ce Hay^M fla pewaBa 
3afla4M no MaTeMaTMKa, My Tpa6Ba mhoto npaKTMKa. Ko/ikoto m fla mefla m fla 
c/iyiua y4MTe/ifl, 6e3 fla ceflHe fla pewaBa 3afla4M hmkom He Mo>Ke fla ce 
Hay^M. TaKa e m c nporpaMMpaHeTO. Tpa6Ba bm mhoto npaKTMKa. Tpa6Ba fla 
nMLueTe mhoto, fla pewaBaTe 3afla4M, fla eKcnepMMeHTMpaTe, fla ce M"b4MTe m 
fla ce 6opMTe c npo6/ieMMTe. CaMO TaKa me HanpeflHeTe. 



He nponycKaMTe ynpa>KHeHM5iTa! 

Ha Kpaa Ha BCflKa maBa MMa cepM03eH cnMCbK etc 3afla4M 3a ynpawHeHMH. 
He tm nponycKaMTe! Be3 ynpa>KHeHMHTa hmlao HHMa fla Hay^MTe. Cnefl KaTO 
npo^eTeTe flafleHa maBa, Tpa6Ba fla ceflHeTe Ha KOMnioTbpa m fla npo6BaTe 
npMMepMTe, komto ere BMfle/iM b KHMraTa. C/iefl TOBa Tpa6Ba fla ce xBaHeTe m 
fla peiuMTe bcm^km 3afla4M. Ako He Mo>KeTe fla peiuMTe bcmhkm 3afla4M, Tpa6Ba 
noHe fla ce noM"b4MTe fla ro HanpaBMTe. Ako HAMaTe BpeMe, Tpa6Ba fla peiuMTe 
noHe ntpBMTe hako/iko 3afla4M ot BCHKa maBa. He npeMMHaBatrre Hanpefl, 
6e3 fla pewaBaTe 3afla4MTe cnefl BCflKa maBa! npocTo HHMa cMMCb/i. 3afla4MTe 
ca Ma/iKM pea/iHM cMTyauMM, b komto npM/iaraTe npo^eTeHOTO. B npaKTMKaTa, 
eflMH fleH, KoraTO craHeTe nporpaMMCTM, me peiuaBaTe bcckm fleH noflo6HM 
3afla4M, ho no-ro/ieMM m no-c/io>KHM. 
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HenpeMeHHo peuiaBaiiTe 3anaHHTe 3a ynpawHemifl cnen 
Bcnxa r/iaBa ot KHMraTa! MHane pMCKyBaTe hmllio na He 
HayMMTe m npocTO aa cm 3ary6nTe BpeMeTO. 



Ko/iko BpeMe me hm Tp$i6Ba 3a Ta3M KHiira? 

YcBOflBaHeTO Ha ocHOBMTe Ha nporpaMnpaHeTO e mhoto cepno3Ha 3aaa4a m 
OTHeMa MHoro BpeMe. flopn m cm/iho fla bm ce OTflaBa, ha Ma Ha^MH fla ce 
Hay^MTe fla nporpaMnpaTe Ha flo6po hmbo 3a ceflMnua v\nv\ flBe, ocBeH, aKO 
HAMaTe mhoto cTa6n/iHM npeflBapnTe/iHM 3HaHna v\ yMeHna. 

Ako MCKaTe fla npo^eTeTe, pa36epeTe, Hay^MTe m ycBOMTe uh/ioctho m b fl"b/i- 
6o4MHa ue/infl y4e6HMfl MaTepna/i ot Ta3M KHura, me Tpa6Ba fla MHBecTupaTe 
noHe 2 Meceua ue/iOflHeBHO v\nv\ noHe 4-5 Meceua, aKO ^eTeTe m ce ynpaw- 
HABaTe no Ma/iKO BceKM fleH. ToBa e MMHMMa/iHOTO BpeMe, 3a KoeTO MO>KeTe fla 
ycBOMTe b A - b/i6o i -ii<iHa ocHOBHMTe Ha nporpaMnpaHeTO. 

Ochobhmht y4e6eH MaTepna/i b KHMraTa e M3/io>KeH b oko/io 830 cTpaHnun, 3a 
komto me bm Tpa6BaT oko/io Meceu (no u,nn fleH), 3a fla ro npo^eTeTe BHi/iMa- 
Te/iHO m fla M3npo6BaTe npuMepHUTe nporpaMM. Pa36npa ce, Tpa6Ba fla 
OTfle/iMTe flocTaTb4Ho BHMMaHne m Ha ynpa>KHeHMATa, 3aifl0T0 6e3 tax no^Tn 
HMiflo H5iMa fla Hay^MTe. 

Ynpa>KHeHMflTa cbfltpwaT oko/io 220 3afla4M c pa3/iM4Ha TpyflHOCT. 3a hakom 
otthx me bm Tpa6BaT no hhko/iko m MHyTM, flOKaTO 3a flpyrn me bm Tpa6BaT no 
HAKo/iKO 4aca (aKO B"bo6ifle ycneeTe fla rn peiunTe 6e3 4y>Kfla noMOifl). ToBa 
03Ha4aBa, ne me bm Tpa6Ba noBene ot Meceu no ua/i fleH fla ce ynpawHHBaTe 
m/im fla ro npaBMTe no Ma/iKO b npoflt/iweHMe Ha ha ko/iko Meceua. 

Ako He pa3no/iaraTe c TO/iKOBa BpeMe, 3aMnc/ieTe ce fla/in HancTMHa MCKaTe 
fla ce 3aHMMaBaTe c nporpaMnpaHe. ToBa e mhoto cepno3Ho Ha^MHaHne, b 
KoeTO Tpa6Ba fla B/io>KMTe HancTMHa mhoto ycn/ina. Ako HancTMHa MCKaTe fla 
ce Hay^MTe fla nporpaMnpaTe Ha flo6po hmbo, n/iaHyBatrre cm flocTaT"b4HO 
BpeMe m c/ieflBaMTe KHMraTa. 

3a mo 4>OKycbT e Bi>pxy crpy KTypiue ot a^hhm m 
a/iropMTMMTe? 

HacToaiflaTa KHMra Hapefl c ocHOBHMTe no3HaHMa no nporpaMMpaHe bm y<-\v\ m 
Ha npaBM/iHO a/iropMTMM4HO MMc/ieHe m pa6oTa c ocHOBHMTe cTpyKTypM ot 
flaHHM b nporpaMMpaHeTO. CTpyKTypMTe ot flaHHM m a/iropMTM MTe ca nav\- 
Ba>KHMTe 4)yHflaMeHTa/iHM 3HaHMfl Ha eflMH nporpaMMCT! Ako tm OB/iafleeTe 
flo6pe, c/iefl TOBa ha Ma fla MMaTe hmk3kbm npo6/ieMM fla OB/iafleeTe kohto m 
fla e cocfrryepHa TexHO/iorMa, 6M6/iMOTeKa, framework m/im API. HMeHHO Ha 
TOBa pa34MTaT m HaM-cepM03HMTe cocf)TyepHM cJdmpmm b cBeTa, KoraTo HaeMaT 
c/iy>KMTe/iM. 
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llm-epBtOTaTa 3a pa6oTa b Google 

Ha MHTepBK)TaTa 3a pa6oTa KaTo cocfrryepeH MHweHep b Google b Uropnx 
100% ot BtnpocMTe ca cbcpeflOTo^eHM Btpxy cTpyKTypn ot flaHHM, a/iro- 
Pmtmm m a/iropnTMM4HO m i/icneHe. Ha TaKOBa MHTepBK) MoraT fla bm HaKapaTfla 
pea/iM3npaTe Ha 6a/ia fltcKa cBtp3aH cni/icbK (b>k. maBaTa " JlMHeMHn 
cTpyKTypn ot flaHHn ") v\nv\ fla M3MMaiMTe a/iropnTbM 3a 3an"b/iBaHe Ha 
pacTepeH MHorotrb/iHUK (3aflafleH KaTO GIF M3o6pa>KeHMe) c flafleH ubht (b>k. 
MeTOfl Ha B"b/iHaTa b maBaTa " U'bpBeTa m rpacfr>n "). M3r/ie>Kfla Google rn 
MHTepecyBa fla HaeMaT xopa, komto mmbt a/iropMTMM4HO Muc/ieHe v\ B/iafleaT 

OCHOBHMTe CTpyKTypM OT flaHHM M 6a30BMTe KOM nK)TbpHM a/irOpMTMM. BCMHKM 

TexHO/iornn, komto M36paHMTe KaHflMfla™ me M3no/i3BaT cnefl TOBa b pa6o- 
TaTa cm, MoraT 6"bp30 fla 6"bflaT ycBoeHM. Pa36npa ce, He cm Muc/ieTe, <-\e Ta3M 
KHura me bm flafle bcm^km 3HaHi/m i/i yMeHi/m, 3a fla npeMi/meTe ycnewHo 
MHTepBK) 3a pa6oTa c Google. 3HaHM5iTa ot KHuraTa ca a6co/iK)THo Heo6xo- 
flMMM, ho He ca flocTarb^HM. Te ca caMO ntpBUTe crbriKki. 

MHTepBiOTaTa 3a pa6oTa b Microsoft 

Ha MHTepBKDTaTa 3a pa6oTa KaTO cod/ryepeH MHweHep b Microsoft b fl"b6/iMH 
ro/iaMa 4acT ot BtnpocMTe ca cbcpeflOTO^eHM Btpxy crpyKrypi/i ot flaHHM, 
a/iropnTMM m a/iropnTMM4HO Muc/ieHe. HanpuMep MoraT fla bm HarapaT fla 
o6"bpHeTe Ha o6paTHO bcm^km flyMM b flafleH cuMBo/ieH hm3 (b>k. maBaTa 
" Cmmbojihm HM30Be ") M/iM fla pea/iM3npaTe Tononori/mHo copTupaHe b Heopn- 
eHTupaH rpacjD (b>k. maBaTa " ,0,'bpBeTa v\ rpacfrM "). 3a pa3/iMKa ot Google b 
Microsoft nuTaT v\ 3a mhoto MH>KeHepHM Btnpocn, cB"bp3aHM cbc codpTyepHM 
apxnTeKTypn, napa/ie/iHa o6pa6oTKa (multithreding), nucaHe Ha curypeH koa, 
pa6oTa c MHoro ro/ieMM o6eMM ot flaHHM v\ TecTBaHe Ha cod/ryepa. HacToa- 
maTa KHura fla/ie^ He e flOCTaTb4Ha, 3a fla KaHflMflaTCTBaTe b Microsoft, ho 
Cbc curypHOCT 3HaHnaTa ot Hea MoraT fla ca bm no/ie3HM 3a eflHa ro/iflMa 4acr 
ot BtnpocMTe. 

3aniiiijeTe ce b HaunoHa/iHaTa aKafleMna no 
pa3pa6oTKa Ha co<t>Tyep (HAPC) 

Ako caMocTOflTe/iHaTa pa6oTa BK"bifln He bm e flOCTaTb4Ha, 3ani/iujeTe ce Ha 
Kypc. BceKM 3Hae, <-\e KoraTo MMa cpeiuy ce6e cm KBa/indpnunpaH npenofla- 
BaTe/i, y^eHeTO e MHoro no-ed3eKTMBHO. MMeHHO TaKaBa B"b3M0>KH0CT bm flaBa 
HaunoHa/iHaTa aKafleMna no pa3pa6oTKa Ha codrryep (HAPC). 

KaKBO e HAPC? 

HaunoHa/iHa aKafleMna no pa3pa6oTKa Ha cocfrryep (HAPC) e Macmo y4e6HO 
3aBefleHne, cb3flafleH0 ot codJTyepHM MH>KeHepn c 15-roflMiueH onuT no 
MHnunaTMBa Ha BOfleiflna aBTop Ha HacTOfliflMfl y4e6HMK no nporpaMnpaHe 
CBeT/iMH HaKOB. AKafleMMATa o6y4aBa cocjDTyepHM MH>KeHepn no ochobm Ha 
nporpaMnpaHeTO v\ cbBpeMeHHM codJTyepHM TexHO/iornn (Java, .NET, C++, 
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Embedded C, 6a3M OTflaHHM, ye6 npmio>KeHMa m flp.). 3aB"bpiuM/iMTe ycnewHO 
no/iy^aBaT npodpecnaTa "codrryepeH MHxeHep" m 3ano4BaT pa6oTa b cepno3Ha 
MT dpupMa. B/iaroflapeHne Ha napTHbopcKMTe d3npMM-pa6oTOflaTe/in AKafle- 
MMATa noHAKora npefl^ara cTuneHflnn 3a 6e3n/iaTHO o6y4eHne. 

Bi>3mo>khoct 3a 6e3n/iaTHO o6yHeHne! 

AKafleMnaTa npeflocraBH b"B3mo>khoct fla npeMMHeTe KypcoBeTe no nporpaMM- 
paHe 6e3n/iaTHO (npn onpefle/ieHM yc/iOBna). M3MCKBa ce fla 6"bfleTe mhoto 
cepno3HM m cm/iho motmbm paHM fla OB/iafleeTe npodpecuflTa "codrryepeH MH>Ke- 
Hep" m fla pa6oTMTe cnefl TOBa Ha n"b/ieH pa6oTeH fleH 3a dpupMaTa, kohto bm 
cnoHcopupa. 3a npneMa Tpa6Ba fla npeMMHeTe ycnewHO npe3 cepua MHTep- 
BK)Ta. npn Ta3M cxeMa Ha dpuHaHcupaHe btdB BaweTO o6y4eHne MHBecTupa 

HflKOfl OT CTOTMUMTe COdTTVepHM dDMpMM, C KOMTO AKafleMMflTa pa6oTM. Te 

npefl/iaraT fla cnoHcopupaT o6y4eHneTO bm, a Bue c/iefl TOBa fla pa6oTMTe npn 
tax. no T03M Ha4MH dpupMMTe cm ocMrypaBaT cneuMa/iMcm, komto Ha na3apa 
nocTOAHHO He flOCTMraT, a BMe cm ocMrypaBaTe flo6pa npodpecMa m cepM03Ha m 
fl"b/irocpo4Ha pa6oTa. 

M3MCKB3 HM$1 3a Ka HflMflaTCTBa He B HAPC 

ri/iaTeHMHT npMeM b AKafleMMaTa e cBo6ofleH m eflMHCTBeH MTe M3MCKBaHMfl 3a 
Ka HflMflaTCTBa He ca fla MMaTe Ha^a/iHaTa noflroTOBKa, kohto ce M3MCKBa 3a 
BceKM eflMH Kypc (aKo Kypcvr He e 3a Ha^MHaeiflM). 

3a 6e3n/iaTHMfl npMeM M3MCKBaHMATa ca mhoto no-cepM03HM. HMe He npMe- 
MaMe 3a 6e3n/iaTHO o6y4eHMe bcm^km KaHflMflaTM, komto noflaflaT flOKyMeHTM. 
3a fla y4MTe 6e3n/iaTHO b HAPC no cmneHflMH ot pa6oTOflaTe/i, Tpa6Ba fla 
OTroBap^Te Ha c/ieflHMTe yc/iOBMa: 

- HaM Ba>KHOTo: Tpa6Ba fla MMaTe >Ke/iaHMe m B"b3M0>KH0CT fla pa6oTMTe 
flT3/irocpo4HO Ha n"b/ieH pa6oTeH fleH (8 4aca Ha fleH). no M3K/iK)4eHMe 
npMeMaMe KaHflMflaTM, komto MoraTfla OTfle/iflT no 6 4aca Ha fleH. 

- Tpa6Ba fla MMaTe cepM03HM MHTepecM kbm nporpaMMpaHeTO m cm/iho 
>Ke/iaHMe fla OB/iafleeTe npodpecM^Ta "codpTyepeH MHxeHep". 

- Tpa6Ba fla CTe cepM03HM, KoeTO 03Ha4aBa fla ce OTHacaTe cepM03H0 KbM 
npoueca Ha Ka HflMflaTCTBa He m KbM npoueca Ha o6y4eHMe: fla noflafleTe 

npM/ie>KHO BCM4KM Heo6xOflMMM flOKyMeHTM, fla Ce flBMTe Ha MHTepBK)Ta M 

npMeMHM M3nMTM, fla He OTCbcrBaTe ot 3aH«TMa, fla noflroTBSTe crapa- 
Te/iHo flOMaiuHMTe cm m fla ce cnpaB^Te flo6pe Ha bcm^km M3nMTM. 

- Tpa6Ba fla noflxoKflaTe c xtc m >Ke/iaHMe KbM o6y4eHMeTO, fla My 
OTfle/iflTe flocTaTb4HO BpeMe m fla ce crapaeTe fla ycBOMTe n"b/iHOueHHO 
ue/iMfl y4e6eH MaTepMa/i. Ako He B/io>KMTe flocTaTb^HO cTapaHMe, H^Ma 
fla ycneeTe fla 3aB"bpiuMTe o6y4eHMeTO cm, flopM fla hm noflBefleTe fla bm 
npMeMeM. Bcm>hko 3aBMCM ot Bac! 
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- Tpa6Ba fla noeMeTe pucKa fla noKpneTe pa3xoflMTe no o6y4eHneTO cm 
caMM, b cnynaki <-\e He ce cnpaBHTe flo6pe mjim aKO pa6oTOflaTe/iMTe He 
bm oflo6paT 3a cTuneHflMfl. He bcm^km npneTM 3a o6y4eHne 6nBaT 
Oflo6paBaHM ot pa6oTOflaTe/i m npn^nHaTa 3a TOBa e, <-\e pa6oTOflaTe/iMTe 

TbpCflT CepM03HM C/iy>KMTe/lM, KOMTO MMaT He CaMO C fl06pM TeXHM4eCKM 

yMeHi/ifl, ho m orpoMeH xtc 3a pa6oTa. Ako He bm ce pa6oTM cepno3HO, 
HflMa cMncb/i fla KaHflkiflaTCTBaTe 3a cTuneHflna. 

Ako i/iMaTe HancTMHa to/iamo >Ke/iaHne fla craHeTe nporpaMMCT, me ycneeTe fla 
B/ie3eTe b AKafleMnaTa m fla npeMi/meTe ycnewHO o6y4eHMHTa. IHe HaMepnTe m 
BpeMe m cm/im fla ce nocBeTi/rre (noHe 3a hako/iko Meceua) Han"b/iHO Ha npor- 
paMMpaHeTO, me pewaBaTe 3afla4M v\ b 4ac m BK"biflM, me 4eTeTe mhoto m me 
nuTaTe npenoflaBaTe/iMTe, me pewaBaTe 3afla4M v\ me nuiueTe flOMawHM. 
Mctmhckoto we/iaHMe fla Hay^MTe nporpaMMpaHeTO Mowe fla HanpaBM 4yqeca. 

TO e HaM-Ba>KHOTO. 

npo4>ecM5iTa "co4>TyepeH MHweHep" 

Moxe 6m ce ni/rraTe 3amo b Ta3M KHura roBopuM 3a npocfcecMHTa "cocjrryepeH 
MHxeHep", a He "nporpaMMCT". KoraTO HaB/ie3eTe b npocfrecMHTa Ha npocfie- 
cuoHa/iHOTO n po M3 BOflCTBO Ha cocjrryep, me pa36epeTe pa3/iMKaTa. fla cm 
nporpaMMCT 03Ha4aBa fla nMwew nporpaMeH koa, flOKaTO fla cm cocjrryepeH 
MHxeHep 03Ha4aBa fla cm cneuMa/iMCT no ua/iocTHMfl npouec Ha M3rpa>KflaHe 
Ha cocjrryepHM peweHMa: ot aHa/iM3 Ha M3MCKBaHMATa, M3roTBAHe Ha apxMTeK- 
Typa, cocjrryepeH flM3aMH, nporpaMMpaHe, TecTBaHe m fle6"brBaHe, flo BHeflpa- 
BaHe Ha peweHMeTO, HeroBaTa noflflP"b>KKa m pa3BMTMe, BK/iK)4MTe/iH0 aBTOMa- 
TM3auMfl Ha TecTBaHeTo, nMcaHe Ha TexHM^ecKa flOKyMeHTauMa, ynpaB/ieHMe 
Ha npoeKTa, 3afla4MTe m pecypcMTe 3a HeroBOTO M3n"b/iHeHMe m He Ha 
nocneflHO Macro pa6oTaTa b eKMn, cbBMecmo c KO/ierMTe. Bcm>hko TOBa 
cbcraB/iflBa npocfcecMHTa cocjrryepeH MHxeHep, a nporpaMMpaHeTO e caMo 
eflHa Ma/iKa 4acmua ot Hea! 

B HauMOHa/iHa aKafleMMa no pa3pa6oTKa Ha cocjrryep HMe o6y4aBaMe codp- 
TyepHM MHxeHepM, a He npocTO nporpaMMCTM. HMe Ha6/iaraMe He caMO Ha 
nporpaMMpaHeTO m co cjDTy e p h MTe TexHO/iorMM, ho m Ha MeTOflO/iorMATa 3a 
npaKTM^ecKa pa3pa6oTKa Ha cocjrryepHM peweHMH m pa6oTaTa b eKMn. Bcm^ko 
TOBa ce ocbmecTBABa nofl Hafl3opa Ha onMTHM m HCTpy ktopm, komto pa6oTAT 
exeflHeBHo no pea/iHM cocjDTyepHM npoeKTM. HaKpaa BceKM KypcMCT 3aB"bpiuBa 
c npaKTM^ecKM npoeKT m/im craw b cocjrryepHa cjDMpMa, KbfleTO ce c6/i"bCKBa c 
npo6/ieMM OTBtfl nporpaMMpaHeTO m TexHO/iorMMTe m HaTpynBa mhoto ueHeH 
npaKTM^ecKM onMT. HAPC He caMO bm HaynaBa fla nporpaMMpaTe, ho bm flaBa 
npocjjecMfl. CaMO Tpa6Ba fla MMaTe cm/iho >Ke/iaHMe m fla ce OTHacaTe cepM03H0 
KbM o6y4eHMaTa. 

KaKBO npeflCTaB/isiBa o6yHeHneTO b HAPC? 

06y4eHMATa b HAPC ce cbcroaT ot /leKijMM m npaKTM^ecKM ynpaxHeHMa, 
komto ce npoBe>KflaT b y4e6HMTe 3a/iM Ha AKafleMM^Ta m 3aB"bpwBaT c M3nMTM, 
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npaKTi/mecKi/i npoeKTM m crawoBe. Y4e6HMTe 3aHHTMH ce i/i3B"bpi±iBaT Hatf-Be^e 
Be^epHo BpeMe, TbM KaTO ca cbo6pa3eHM cbc 3aeT0CTra Ha KypcucTMTe b 
yHMBepcuTeTa, b y<-\v\nv\iu,e mjim Ha pa6oTa. 

/leKLfMH 

JleKUMMTe npeflCTaB/iflBaT TeopeTM4HM 3aHATMfl, Ha komto npenoflaBaTe/iMTe 
o6flCHHBaT MaTepna/ia ot y<-\e6Hv\5\ n/iaH, KaTO ce ptKOBOflflT ot CTapaTe/iHO 
npuroTBeHa npe3em"auMfl, npuflpyxeHa c mhoto npuMepn v\ fleMOHcrpauMM Ha 
>kmbo. Bcm4ko, KoeTO me BMflMTe b KHuraTa, HaiuMTe npenoflaBaTe/in ro 
noKa3BaT v\ o6acHflBaT Ha >kmbo, KaTO Me>K,qyBpeMeHHO OTroBapaT Ha BtnpocM 
ot 3a/iaTa m 3aflaBaT BtnpocM KbM KypcucTMTe, 3a fla rn BK/iK)4BaT aKTMBHO b 
Y<-\e6nv\9\ npouec. JleKunnTe cbfltpwaT cbLijMHaTa Ha y4e6Hna MaTepna/i, 
npeflCTaBeHa b c6mt bma, nofl cfiopMaTa Ha PowerPoint npe3eHTauMH. 

npaKTMMecKM ynpa>KHeHnq 

Ynpa>KHeHMflTa ca Hepa3fle/iHa 4acr ot y4e6Hna npouec b AKafleMMHTa. Te ce 
cbCTOAT b npaKTM^ecKO peujaBaHe Ha 3afla4M, cB"bp3aHM c M3y4aBaH0T0 b 
TeKymaTa neKu,v\n. C/iefl KaTO 3aB"bpiuM flafleHa zieKuna, npenoflaBaTe/iflT flaBa 
3afla4MTe 3a ynpa>KHeHna Ha KypcucTMTe m rn HacraB/iflBa KaKfla rn pewaBaT. 
BceKM KypcucT pa3no/iara c pa6oTHO macto (KOMniOTbp c Heo6xoflMMna My 
cocj)Tyep) m MMa B"b3M0>KH0CT fla peujaBa nocraBeHMTe My 3afla4M b K/iac. 
n o cTa Be h i/iTe 3afla4M c/iefl BcaKa TeMa ot y4e6HMfl n/iaH ca cbo6pa3eHM c 
y4e6HMfl MaTepna/i 3a cbOTBeTHaTa TeMa m 3ano4BaT ot hakojiko ziecHu 
3afla4KM K"bM no-TpyflHM m no-cepno3HM 3afla4M. noHHKora MMa m no-cno>KHM 
3afla4M, komto M3MCKBaT noBe^e BpeMe v\ ca npeflBMfleHM 3a flOMawHO. 

Ynpa>KHeHMflTa, komto KypcucTMTe He ycne^T fla pewaT no BpeMe Ha y4e6HMTe 
3aH«TMfl, ocTaBaT 3a caMocroflTe/iHa pa6oTa BK"biflM. Pa3/iM4HMTe KypcMCTM 
HanpeflBaT c pa3/iM4Ha ckopoct m 3aT0Ba hakom ce Ha/iara fla OTfle/iflT mhoto 
BpeMe BKbLijM, flOKaTo flpyrM ycnaBaTfla pewaT no^TM bcm^km 3afla4M b K/iac. 

Ynpa>KHeHMflTa KaTO 6poM 4acoBe ca o6mkhob6ho noBe^e ot TeopeTM4HMTe 
3aH3TMa. U,e/iTa e KypcMCTMTe fla ce HaynaT Ha npaKTM^ecKa pa6oTa c M3y4a- 
Ba h MTe nporpaMHM tcxhmkm m cocjDTyepHM TexHO/iorMM, a He TO/iKOBa Ha 
cfiyHflaMeHTa/iHaTa TeopMfl, kohto tm cbntTCTBa. Ha eflMH Mac /leKUMa cpeflHO 
ce nafla no 4ac m no/iOBMHa m/im flBa ynpa>KHeHMa. 

no BpeMe Ha ynpa>KHeHMATa npenoflaBaTe/iMTe o6MKa/iflT b kom nioTbpHaTa 
3a/ia oko/io KypcMCTMTe m noMaraT Ha BceKM MHflMBMflya/iHO c pewaBaHeTO Ha 
3afla4MTe. npenoflaBaTe/iMTe c/iefl^T 3a TOBa KypcMCTMTe He caMO fla pewaBaT 
no CTa Be h MTe mm 3aflaMM, ho m fla vv\ peiuaBaT Ka^ecTBeHO. ToBa e Hemo, 
KoeTO HflMa KaK fla ce cny<-\v\ npM flOMaiuHO caMOo6y4eHMe. KoraTo hakom 
nporpaMMpa HeKafltpHO, zieKTopMTe My noKa3BaT Kbfle m KaKBO rpeujM, 3a fla 
TptrHe b npaBM/iHaTa nocoKa. Ka^ecrBOTO Ha ycBoaBaHe Ha y<-\e6Hv\n MaTe- 
pMa/i m BiDo6ifle nMcaHeTO Ha Ka^ecTBeH nporpaMeH koa m M3no/i3BaHeTO Ha 
yiBtpfleHMTe npaKTMKM b cocjrryepHOTO MHxeHepcTBO ca ocHOBeH npMopMTeT 
npM bcm4km o6y4eHMa b HAPC. 3aeflHO c TexHM^ecKMTe yMeHMa KypcMCTMTe ce 
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o6y4aBaT m Ha flo6pnTe npaKTMKM b nporpaMnpaHeTO m B"bo6me b codrryep- 

HOTO MH>KeHepCTBO. 

/leKTopi/rre OTfle/iflT MHflMBMflya/iHO BHMMaHne Ha BceKM eflMH KypcucT, 
He3aBMCMM0 fla/in tom MMa B"bnpocn, fla/in MMa TpyflHOCTM m/im ce cnpaBfl 
0T/1M4H0. npn BCM4KM cny<-\av\ npenoflaBaTe/iflT pa3me>Kfla BceKM KaKBO e 
Hannca/i no bca Ka ot nocraBeHMTe 3afla4M v\ flaBa nepcoHa/iHM HacTaB/ieHna 
3a noflo6pflBaHe Ha KOfla, Mflen 3a pewaBaHe Ha 3afla4MTe m npenoptKM 3a 
npepa6oTKa, KoraTo ce ycraHOBM HeKa^ecTBeH koa. 

M3nHTH 

H3nnTMTe b HAPC 6nBaT TeopeTM4HM v\ npaKTM^ecKn, KaTO ocHOBHaTa Tewecr 
nafla Btpxy npaKTi/mecKOTO pewaBaHe Ha M3nMTHM 3afla4M. 

Te o peTi/i 4 h kiTe M3nnTM npeflcraB/iflBaT BtnpocM Btpxy M3y4aBaHna y4e6eH 
MaTepna/i, Ha komto cryqeHTMTe OTroBapaT 4pe3 noco^BaHe Ha BepHna 
OTroBop cpefl cnncbK ot B"b3MO>KHM OTroBopn. 

I~l paKTM4ecKMTe M3nnTM ca no-Ba>KHM m no-cepno3HM. ripn T3X Ha BCeKM 
KypcucT ce B"b3/iaraT hakojiko 3afla4M, 3a komto tom Tpa6Ba fla Hanniue 
peiueHne. KypcMcrvr pa3no/iara c KOMniOTbp, Ha komto nuiue peiueHnaTa B"bB 
BMfl Ha nporpaMa mjim Ma/i"bK codrryepeH npoeKT. floKaTo KypcucTMTe nuiuaT, 
MoraT fla M3no/i3BaT bca KaKBM y4e6HM MaTepna/in m MHTepHeT (cuTyauna 
mhoto noflo6Ha Ha pea/iHaTa pa6oTa b codrryepHa cjDupMa), ho ha MaT npaBo fla 
no/iy^aBaT 4y>Kfla noMoifl ot hmkoto (no Te/iedx)H, 4aT, e-mail m bca KaKBM 
flpyrn Ha^MHn). npn M3TM4aHe Ha onpefle/ieHOTO BpeMe 3a pa6oTa npenoflaBa- 
Te/iMTe npoBep^BaT 3afla4MTe Ha bcm^km m nocraBHT oueHKM. npn He3afl0B0- 
/lMTe/iHo npeflcraBHHe cbOTBeTHnaT cTyfleHT ce aB^Ba Ha nonpaBKa c/iefl 1 
m/im 2 ceflMnun. KypcucTMTe, komto cucTeMHo noKa3BaT c/ia6n pe3y/iTaTM, ce 
OTCTpaHABaT ot o6y4eHi/iflTa (aKo y-\aT no cTuneHflna). 

npaKTMMecKM npoeKTM 

n pa KTki L iecKi/iTe npoeKTM b AKafleMMflTa npeflcraB/iflBaT ufl/iocreH npoeKT 3a 
pa3pa6oTBaHe Ha codrryepHa cMcreMa, 6/iM3Ka flo pea/iHMTe cucTeMM, no 
komto ce pa6oTM b MHflycTpuflTa, caMO 4e c no-Ma/i"bK o6xBaT. ripaKTM^ecKUTe 
npoeKTM BK/iK)4BaT He caMO nporpaMnpaHe, ho m bcm^km ocTaHa/in e/ieMemn 

OT COCjDTyepHOTO M H>Ke He PCTBO : aHa/lM3 Ha M3MCKBaHMflTa, M3rOTB3He Ha 

cneuncfiMKauMfl, M3roTB5i He Ha npoTOTun Ha noTpe6nTe/icKMfl MHTepcfieMc, 
MOfle/inpaHe Ha 6a3a flaHHM, nocrpoaBaHe Ha c/iom 3a flocTbn flo flaHHMTe, 
M3rpa>KflaHe Ha ye6 6a3npaH noTpe6nTe/icKM MHTepcfieMc, M3rpa>KflaHe Ha 
desktop 6a3npaH noTpe6nTe/icKM MHTepdpeMc, TecTBaHe, OTCTpa ha Ba He Ha 
6"broBe, pa6oTa c xpaHM/inifle 3a cope koa c kohtpo/i Ha BepcunTe (source 
control repository) m cbBMecTHa pa6oTa b eKnn, 3aeflH0 c KO/iern ot Kypca. 

n paKTM4ecKMTe npoeKTM flaBaT Ha KypcucTMTe pea/ieH onuT npn pa3pa6oTKaTa 
Ha codpTyep, TbM KaTO caMO yMeHHATa no nporpaMnpaHe He ca flocTaTb^HM 3a 
pa6oTa b codDTyepHa dpupMa. npaKTM^ecKUTe npoeKTM noflroTB^T KypcucTMTe 
3a pea/iHMfl >kmbot Ha cocjDTyepHMa MHxeHep, 3a HeroBaTa exeflHeBHa pa6oTa. 
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npaKTMMecKM CTa>KOBe 

CTaxoBeTe b HAPC mjim napTHbopcKM cjDupMM ca npeflHa3Ha4eHM caMo 3a 
0T6paHM KypcucTM, komto ce cnpaB^T no-flo6pe ot ocTaHa/iMTe v\ npaB^T 
cm/iho no/io>KMTe/iHO Bne^aT/ieHne Ha npenoflaBaTe/icKua eKun. noHAKora Ha 
craw 6nBaT npneMaHM noBe^e ot no/iOBMHaTa KypcucTM, a noHHKora caMO 2-3 
ot rpyna. B"b3MO>KHocTMTe 3a crawoBe 3aBncaT ot 3aaBKMTe Ha (JpupM MTe 3a 
cTaxaHTM m MMaT npoMeH/iMB xapaKTep. 

no BpeMe Ha crawoBeTe KypcucTMTe ce BK/iK)4BaT b pa3pa6oTKaTa Ha pea/ieH 
cocjDTyepeH npoeKT, KaTO MflBaT Ha pa6oTa b cbOTBeTHaTa cjDupMa, Kb,qeTO ca 
Ha CTa>K, m ynacTBaT b eKi/ina Ha pa3pa6oTKa HapaBHO c ocTaHa/iMTe cny>KM- 
Te/in ot cjDupMaTa. no T03M Ha^MH KypcucTMTe HaTpynBaT ueHeH pea/ieH onuT 
3a pa6oTa no pea/iHM npoeKTM b ncTMHCKa cocjrryepHa KOMnaHna. Ako kom- 
naHMATa oueHM bmcoko pa6oTaTa Ha crawaHTa, o6mkhob6ho My npeaocraBfl v\ 
3an/iaiuaHe 3a nepnofla Ha crawa (no HefiHa npeueHKa). 

ripocpmin Ha KypcucTMTe 

npOCf)M^MTe Ha KypCMCTMTe Ca B"bTpei±IHM flOKyMeHTM, KOMTO HAPC nOflfl"bp>Ka 

3a BceKM KypcucT, komto ce o6y4aBa b AKafleMM^Ta. B tax ce cbfltpxaT 
aBTo6Morpa(JpMMTe Ha KypcMCTMTe, MHcfiopMauMflTa ot npoBefleHOTo b Ha^a/iOTO 
MHTepBK), flaHHMTe ot ncMxo/iorM4ecKMfl npocjDM/i Ha KypcMCTa, pe3y/iTaTM ot 
bcm4km M3n mtm, Ha komto ce e flB3Ba/i, BKnK)4MTe/iH0 m cope KOfla Ha npor- 
paMMTe, komto e HanMca/i no BpeMe Ha M3nMTMTe. npocjDMJivr cbfltpxa ome 
MHeHMe 3a KypcMCTa ot npenoflaBaTe/icKMa cbcraB m mctopma Ha MHTepBio- 
TaTa, Ha komto e xoam/i. 

flo npocj)M/iMTe Ha KypcMCTMTe flOCTbn MMaT cjDMpMM-pa6oTOflaTe/iM, komto ca 
napTHbopM Ha AKafleMMATa. K"bM MOMeHTa Ha nMcaHeTo Ha T03M tckct 

(OKTOMBPM 2008) BCM4KM CjDMpMM, C KOMTO HAPC pa60TM HaflBMLUaBaT 100. 

Cpefl tax ca cBeT0BH0M3BecTHM cocjrryepHM KOMnaHMM KaTO SAP, VMWare, 
Telerik, Software A. G., Seeburger Informatik, Sirma Group m mhoto, mhoto 
ApyrM MT cJdmpmm. Bcm>hkm Te3M <JpMpMM npefl/iaraT no3MUMM 3a pa6oTa Ha 
KypcMCTMTe ot HAPC, komto cm xapecaT. 

1/lHTepBiOTa 3a pa6oTa 

HHTepBKJTaTa 3a pa6oTa, opraHM3MpaHM ot HAPC ca 4acr ot ua/iocTHMa 

npOljeC, B KOMTO Ce BKniCHBa BCeKM eflMH KypCMCT, 3an04BaMKM o6y4eHMeTO CM 

b AKafleMMATa. no BpeMe Ha o6y4eHMeTO b HAPC m cnep, HeroBOTO 3aB"bp- 
LUBaHe KypcMCTMTe no/iy^aBaT noKaHM 3a MHTepBKrra c pa6oTOflaTe/iM, Ha 
komto ca fl/i"b>KHM fla ce ABflT m p,a ce npeflCTaBAT MaKCMMa/iHo flo6pe. BceKM 
KypcMCT no/iynaBa MHcrpyKTaw KaK fla ce noflroTBM m KaK p,a ce fl"bp>KM Ha 
MHTepBKDTo, KaKBM B"bnpocM fla o^aKBa, KaKBo e flo6pe m KaKBo He e flo6pe p,a 
npMKa3Ba Ha eBeHTya/iHMa cm pa6oTOflaTe/i m flpyrM no/ie3HM npenoptKM. 
noBe4eTO MHTepBKJTa npoTM^aT b ocjDMCMTe Ha pa6oTOflaTe/iMTe. 

no BpeMe Ha eflHO MHTepBK) npeflCTaBMTe/iM Ha pa6oTOflaTe/iMTe 3aaaBaT 
TexHM^ecKM m apyrM BtnpocM Ha KaHflMflaTMTe, onMTBaT ce aa npeueHHT p,o 
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Kbfle ce npocTupaT TexHi/rre 3HaHna m yMeHna, KaKTO m fla M3B/ieKaT MHcfiop- 
Maunfl 3a /iM4H0CTHMTe mm Ka^ecrBa. PeiueHMflTa fla/in fla ompaBaT npefl/io- 
>KeHne 3a pa6oTa KbM BceKM eflMH KaHflMflaT v\ npn KaKBM yc/iOBna ce B3eMaT 
ot caMaTa cjDnpMa-pa6oTOflaTe/i c/iefl MHTepBKDTO. Yc/iOBnaTa MoraT fla ca 
mhoto pa3/iM4HM m 3aBncflT KaKTO ot caMMfl pa6oTOflaTe/i m cneuncjDMKaTa Ha 
HeroBMTe npoeKTM, TaKa m ot npeflcraBHHeTO Ha KypcMcra no BpeMe Ha 
nepcoHa/iHOTO MHTepBK). 

Pa6oTOflaTe/iMTe He KaHHT Ha MHTepBK) bcm^km KypcucTM, a caMo hhkom ottax 

B 3aBMCMM0CT OT MHOTO CfiaKTOpM '. aBT06nOrpacj)Mfl, M3nMTHM pe3y/iTaTM, 

cneL4ncJ)M L iHi/i /1M4H0CTHM Ka^ecrBa, B/iafleeHe Ha 4y>KflM e3nun, eBeHTya/ieH 
npeflniueH onuT v\ flp. OnpMMTe-pa6oTOflaTe/in MMaT mhoto pa3/iM4HM (m 
noH^Kora flopn cTpaHHn) KpnTepnn koto fla noBMKaT Ha MHTepBK) m Ha koto fla 
npefl/ioxaT pa6oTa. Pa3/iM4HMTe cfiupMn npeflno^nTaT pa3/iM4HM npocjDM/in 
KypcucTM. He BMHarn HaM-ci/iJiHi/rre ot Kypca ntpBn 3ano4BaT pa6oTa. 06mk- 
HOBeHO BCM4KM 3ano4BaT pa6oTa flo 3aB"bpiuBaHe Ha Kypca mjim HaM-MHoro 
Meceu c/iefl TOBa. 

KoraTO KypcucT 3ano4He pa6oTa, tom npofl"b/i>KaBa fla nocemaBa Kypca flOKaTo 
He 3aBiDpiiJM ycneiuHO. Pa6oTOflaTe/iMTe cneflflT ctpmktho pe3y/iTaTMTe Ha 
TexHMTe KypcucTM m MoraT fla npoMeH^T OTHomeHnaTa c KypcucTa (bk/ikjlim- 
Te/iHO m fla KopurnpaT 3an/iaTaTa My) cnopefl nocTurHaTMTe pe3y/iTaTM Ha 
M3nnTMTe b AKafleMMflTa. 

B peflKM c/iy^an Mowe fla ce cny-m hhkom KypcucT fla He 6"bfle npeflno^nTaH m 
KaHeH Ha MHTepBKrra, KaKTO m fla He 6"bfle xapecBaH ot pa6oTOflaTe/iMTe no 
BpeMe Ha MHTepBKrraTa. npn^MHUTe 3a TOBa o6mkhob6ho ca b caMna KypcucT, 
komto c noBefleHneTO cm noKa3Ba 6e30TroBopHOCT v\ v\3n-b<-\Ba ycemaHe, <-\e He 
My ce pa6oTM. HanpuMep, aKO Ha MHTepBK) 3a pa6oTa KaweTe Hemo b ctmji "33 
mckbm Ma/iKO p,3 nop36orn BhB samara (pMpM3, we fla noHarpynaM onm m 
c/ie/j TOBa m,e 33mmh3bsm 3a ^y>k6mh3" , ha Ma KaK fla bm npefl/iowaT ocfiepTa. 
flpyr npMMep e M3Ka3BaHe b ctmji "smm >-tyBan cbm, we nporpaMMCTMre B3MMaT 
no HHKO/iKO xM/ift/jM neBa 3annara, 33 MCKaM m 33 tohkobs Karo 33 na^ano" . 
TaKMBa HeafleKBaTHM o^aKBaHMH v\ M3Ka3BaHMa rapaHTMpaT Heycnex no 
MHTepBK)TaTa . B HAPC ce cTapaeM fla o6y4aBaMe KypcMCTMTe KaK fla ce 
A"bp>KaT Ha MHTepBK)TaTa, 3a fla no/iynaT pa6oTaTa, 3a kohto KaHflMflaTCTBaT, 
ho ycnexbT 3aBMCM Hatf-Be^e ot caMMa KypcMCT, a He ot o6y4eHMHTa. 

Ako KaHflMflaTbT 3a pa6oTa ce fl"bp>KM HeafleKBaTHO no MHTepBKrraTa, e 
HopMa/iHO cj)MpMMTe fla He My npefl/iaraT pa6oTa. B HAPC ce cTpeM mm B"bo6me 
fla He npMeMaMe b KypcoBeTe HecepM03HM m HeaM6MUMpaHM KypcMCTM, xopa c 
HeafleKBaTHM o^aKBaHMfl m xopa, Ha komto He mm ce pa6oTM, ho BMHarM ce 
c/iy4Ba hakom "TapMKaT" fla ce npoM^KHe. TaKMBa c/iynaM ca paakoct m ce 
peiuaBaT MHflMBMflya/iHO. 

floroBopnTe c HAPC 

Be^e cnoMeHaxMe, <-\e HauMOHa/iHa aKafleMMa no pa3pa6oTKa Ha cocjrryep He e 
6/iaroTBopMTe/iHa opraHM3auMfl. 06y4eHMeTO no cTMneHflMM b AKafleMM^Ta ce 
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pemaMeHTupa ot floroBopn, komto o6y4aeMi/iTe cK/iK)4BaT c HAPC, c komto Te 
ce aHra>KnpaT fla ce oTHacflT cepno3HO KbM y<-\e6Hv\5\ npouec m fla 3ano4HaT 
pa6oTa cnefl 3aB"bpiuBaHe Ha o6y4eHneTO cm mjim ome ot npeflu TOBa. 

OnpMMTe-pa6oTOflaTe/in, komto cnoHcopupaT 6e3n/iaTHMTe o6y4eHMfl, cbmo 
M3MCKBaT noflnncBaHe Ha floroBop, c komto cnywMTe/iflT ce aHraxupa fla 
pa6oTM npn cboh pa6oTOflaTe/i 3a HaM-Ma/iKO 1-2 roflMHM, c KoeTO onpaBflaBa 
HeroBaTa ntpBOHa^a/iHaTa MHBecTnunfl. Yc/iOBnaTa no floroBopnTe ca mham- 
BMflya/iHM m pa3/iM4HM 3a pa3/iM4HMTe pa6oTOflaTe/in, ho KaTO ufl/io pa6oTOfla- 
Te/iMTe ce crpeMHT fla npefl/iaraT afleKBaTHM 3a na3apa yc/ioBna Ha pa6oTa m 
flo6po hmbo Ha 3an/iaiflaHe, 3a fla 3afl"bp>KaT KaflpnTe, b komto MHBecTupaT 

fl"b/ir0Cp04H0. OkipMMTe, C KOMTO HAPC pa60TM, MMaT BMCOK MM Mfl>K, M3TpafleH 
B"bpxy KOpeKTHM OTHOLUeHMfl C"bC CBOMTe C/iy>KMTe/lM, K/lMeHTM m napTHbopM. 

06y4eHM3Ta no cTMneHflMM b HAPC MoraT fla 6"bflaT HaMCTMHa 6e3n/iaTHM, ho 
caMO, aKo HaMCTMHa bm ce y<-\v\ m bm ce pa6oTM cepM03H0. Ako ha MaTe 
>Ke/iaHMe m cm/im fla OTfle/iMTe uhjioto cm BpeMe 3a KypcoBeTe m c/iefl TOBa fla 
pa6oTMTe cepM03H0 Ha n"b/ieH pa6oTeH fleH roflMHM Hapefl, noMMc/ieTe 3a 
n/iaTeHMfl BapMaHT Ha KypcoBeTe. npM o6y4eHMe no cmneHflMH Tpa6Ba fla 
noeMeTe pMCKa, <-\e Mowe fla He ce cnpaBMTe m fla ce Ha/io>KM fla noKpMBaTe 
TaKCMTe 3a o6y4eHMe. 

MMa /iM n/iaTeHO o6yHeHne? 

B HAPC ce npefl/iara nnaren npMeM, npM komto OTnaflaT orpaHM^eHMaTa m 
aHra>KMMeHTMTe KbM AKafleMM^Ta m KbM pa6oTOflaTe/iMTe. BceKM Mowe caM fla 
npeueHM fla/iM fla ce o6B"bp>Ke c 4)MpMa-pa6oTOflaTe/i, kohto fla cnoHcopMpa 
o6y4eHMeTO My, m/im fla 3an/iaTM caMocToaTe/iHO TaKCMTe 3a KypcoBeTe, no 
komto ce o6y4aBa, m c/iefl TOBa fla He pa6oTM m/im fla pa6oTM, KbfleTO cm 

nOMCKa (BK/lK)4MTe/lH0 M B 4y>K6MHa). TOBa e B"bnpOC Ha JlM4eH M36op M, 

pa36Mpa ce, Ha B"b3 m o>k h o cTMTe , c komto BceKM pa3no/iara. Pa36Mpa ce, 
cMTyauMaTa Ha na3apa Ha Tpyfla, ot kohto 3aBMCM roTOBHOCTTa Ha pa6oTo- 
flaTe/iMTe fla npeflOcraBHT CTMneHflMM, cbiflo MMa OTpaxeHMe Btpxy 
B"b3MO>KHocTMTe 3a 6e3n/iaTHO o6y4eHMe. 

KypcoBeTe 3a HamiHaeiiJjM 

KypcoBeTe 3a Ha^MHaeiflM b AKafleMMATa o6xBamaT b HaM-o6iflM /imhmm 
Y<-\e6nv\9\ MaTepMa/i ot HacToaiuaTa KHMra. Te ca c npofl"b/i>KMTe/iHOCT 1 Meceu, 
no 2-3 nvm b ceflMMuaTa no 4 4aca Ha fleH. Te He bm flaBaT npocfiecMfl, hmto 
bm ocMrypaBaT pa6oTa, ho bm flaBaT ocHOBaTa, ot kohto fla TptrHeTe b 
M3y4aBaHeT0 Ha npocfiecMflTa "cocjrryepeH MHxeHep". 

B"bBeflMTe/iHMTe KypcoBe ce npefl/iaraT b hako/iko BapMaHTa, komto ca flo/iy- 
rope paBHOCTOMHM KaTO o6xBaT Ha y<-\e6Hv\5\ MaTepMa/i m o6eM Ha HaTpynaHMTe 
3HaHMfl, ho ce pa3/iM4aBaT no e3MKa 3a nporpaMMpaHe. ToBa ca KypcoBeTe 3a 

Ha4MHaeiflM KbM HaCTOflLflMfl MOMeHT (oktombpm 2008): 
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- "BfeBeaeHkie b nporpaMnpaHeTO c Java" - T03M xypc o6xBaina 
y4e6HMfl MaTepna/i ot HacToaiuaTa KHura m bm noflroTBH 3a c/ieflBamoTo 
hmbo Ha o6y4eHne. Cnefl Hero Mowe fla ce o6y4aBaTe 3a cocjrryepeH 
MHxeHep b HanpaB/ieHMfl Java, Microsoft .NET mjim flpyrn n/iaTcjDopMM. 

- "BtBefleHne b nporpaMnpaHeTO cbc C#" - T03M Kypc o6xBama 
Y<-\e6Hv\9\ MaTepna/i ot HacroflmaTa KHura, ho c e3MKa C#, m bm noflroTBH 
3a cneflBamoTO hmbo Ha o6y4eHMe. Cnefl Hero Mowe fla ce o6y4aBaTe 3a 
cocjrryepeH MHxeHep b HanpaB/ieHMa Microsoft .NET, Java m/im flpyrM 
n/iaT(f)opMM. 

"BtBefleHne b nporpaMnpaHeTO cbc C" m "BtBefleHne b nporpa- 
MnpaH6TO ct»c C++" ca KypcoBe, komto ce npoBewflaT caMO npM 
nop"b4Ka ot cjDMpMa, napTHbop Ha AKafleMM^Ta, TbM KaTO TbpceHeTo Ha C 
m C++ cneuMa/iMCTM He e flocTaTb4HO to/iamo, 3a fla MHBecTMpaMe b 
noflroTOBKaTa Ha TaKMBa KaflpM. 

KypcoBeTe 3a Ha^MHaeiflM ce npoBewflaT pery/iapHO Ha BceKM 1-2 Meceua. 
3anMCBaHeTo cTaBa c noflaBaHe Ha flOKyMeHTM m ycnewHO npeMMHaBaHe Ha 
HAKo/iKO TecTa m MHTepBK)Ta. l[ema Ha TecTOBeTe m MHTepBKrraTa e fla ce 
HanpaBM rrbpBOHa L ia.neH nofl6op Ha no-cepM03HMTe KaHflMflaTM cpefl ro/ieMMa 
6poM >Ke/iaeiflM, komto ca HecepM03HM m He mm ce pa6oTM. 

KypcoBeTe 3a Ha^MHaeiflM cnywaT KaTO cjDM/rrbp, npe3 komto npeMMHaBaT caMO 
KypcMCTMTe, Ha komto MaTepMATa mm ce OTflaBa, m ce OTHacflT cepM03H0 KbM 
o6y4eHMeTO. 06mkhob6ho He noBe^e ot no/iOBMHaTa, komto ca npMeTM 3a 
o6y4eHMe no B"bBeflMTe/iHMTe KypcoBe b AKafleMM^Ta, ycnaBaT fla 3aB"bpiuBaT 
ycneiuHO. CaMO Te npoflt/iwaBaT no-HaTaTbK, b KypcoBeTe 3a HanpeflHa/iM, m 
AOCTMraT b hakom MOMeHT flo flOCTaTb4Ho 3HaHMfl m yMeHMfl, 3a fla no/iynaT 
npefl/io>KeHMfl 3a pa6oTa. 

KypcoBeTe 3a HanpeflHa/iM 

KypcoBeTe 3a HanpeflHa/iM ca mhoto cepM03HM, 3afl"b/i6o4eHM m npofl"b/i>KM- 
Te/iHM (ot 3 AO 6 Meceua). Te MMaT 3a 3afla4a fla npeflocraBHT M34epnaTe/iHM 
TexHO/iorM4HM 3HaHMa m yMeHMfl 3a npaKTM^ecKa pa3pa6oTKa Ha cocfrryep m fla 
bm flaflaT ocHOBMTe Ha npocfiecMflTa "cocjrryepeH MHxeHep", cnefl KoeTO fla 
3ano4HeTe pa6oTa b MT cjDMpMa . Te3M KypcoBe o6xBamaT bcm^km cfiyHflaMeH- 
Ta/iHM TexHO/iorMM, komto ce M3no/i3BaT npM npaKTM^ecKaTa pa3pa6oTKa Ha 
cocjrryep (npM n/iaTcfiopM m Java, .NET m flpyrM): 

- Ochobm Ha nporpaMMpaHeTo m ochobhm 6m6/imot6km, M3no/i3BaHM b 
cbOTBeTHaTa n/iaTcfiopMa. 

- Pe/iauMOHHM 6a3M ot flaHHM, SQL m cpeflCTBa 3a flocTbn flo flaHHM b 
CbOTBeTHaTa n/iaTcfiopMa. 

- MHTepHeT TexHO/iorMM m ye6 npM/io>KeHMfl - 6m6/imot6km m paMKM 3a 
M3rpa>KflaHe Ha ye6 npM/io>KeHMa b cbOTBeTHa n/iaTcfiopMa. 
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- TexHO/iornn 3a pa3pa6oTKa Ha HacTO/iHM npmio>KeHMfl 3a cbOTBeTHaTa 
n/iaTcfiopMa. 

- CodrryepHO MHxeHepcTBO m pa6oTa b eKun. 

KypcoBeTe 3a HanpeflHa/iM b HAPC ca CTporo npocjjM/inpaHM b hhkoh ot 
BOfleiunTe n/iaTcjDopMM 3a pa3pa6oTKa Ha codrryepHM cucTeMM. 3a MOMeHTa 
cj)OKycnpaMe Btpxy flBe n/iaTcjDopMn: Java m .NET. 

Kypcvr "Core Java Developer" o6xBama bcm^km ochobhm TexHO/iornn 3a 
pa3pa6oTKa Ha codrryep Btpxy Java / Java EE n/iaTcfiopMaTa: 

- E3MKbT Java i/i ocHOBHMTe 6n6/inoTeKM, komto ce M3no/i3BaT b Java 
n/iaTcfiopMaTa: JDK, o6eKTHO-opneHTnpaHo nporpaMnpaHe b Java, 
o6pa6oTKa Ha m3k/ik) l ighmsi, pa6oTa cbc cmmbo/ihm HM30Be, pery/iapHM 
M3pa3M, cTpyKTypn OTflaHHM m KO/ieKUMM b Java, Bxofl-M3xofl m pa6oTa c 
noTOun m mhoto flpyrn. Pa6oTa cbc cpeflaTa 3a pa3pa6oTKa Eclipse. 

- Pe/iaunoHHM 6a3M ot flaHHM (RDBMS) v\ pa6oTa c Oracle. Mofle/inpaHe 
Ha 6a3M flaHHM c CASE Studio. E3mkvt SQL v\ HeroBOTO pa3LunpeHMe 
PL/SQL. Pa6oTa c MHCTpyMeHTa Oracle SQL Developer. 

- CpeflCTBa 3a flocrbn ot Java flo pe/iaunoHHM 6a3M ot flaHHM: JDBC m 
ORM MHCTpyMeHTM (Hibernate v\ JPA). 

- XML nporpaMi/ipaHe etc cpeflCTBaTa Ha Java: XML, XSchema, DTD, 
XPath, XSLT, XML napcepn b Java (DOM, SAX, StAX v\ JAXP). 

- Pa3pa6oTKa Ha HacTO/iHM Java npn/iOKeHkia c AWT i/i Swing. 

- MHTepHeT TexHO/iornn, pa6oTa cbc coKeTM, pa3pa6oTKa Ha ye6 caMTOBe 
c HTML, CSS m JavaScript. 

- Pa3pa6oTKa Ha Java ye6 npn/iOKeHna c TexHO/iornnTe Servlets, JSP, 
cbpBtp 3a ye6 npM/io>KeHMfl Tomcat, noTpe6nTe/icKM TaroBe, Unified EL, 
JSTL, JavaServer Faces (JSF) m AJAX. 

- CodrryepHO m H>xe He pctbo m pa6oTa b eKun. Pa6oTa Cbc Subversion v\ 
TortoiseSVN, JUnit, Log4J m Ant. 

3a KypcucTMTe no HanpaB/ieHne "Core .NET Developer" dpoKycvr e Btpxy 
TexHo/iornnTe Ha MafiKpocodrr 3a pa3pa6oTKa Ha codrryepHM npn/ioxeHna. 
T03M Kypc o6xBama bcm^km no-Ba>KHM TexHO/iornn ot Microsoft .NET n/iaT- 
dpopMaTa: 

- E3MKbT C# M OCHOBHMTe 6n6/lMOTeKM, KOMTO Ce M3nO/13BaT B .NET 

n/iaTdpopMaTa: .NET Framework, o6eKTHO-opneHTnpaHO nporpaMnpaHe b 
C#, o6pa6oTKa Ha M3K/iK)4eHMfl , pa6oTa cbc cmmbo/ihm HM30Be, 

pery/lflpHM M3pa3M, CTpyKTypM OT flaHHM M KO/ieKU,MM, BX0fl-M3X0fl M 

pa6oTa c noTOUM, M3B/iM4aHe Ha flaHHM c LINQ m mhoto flpyrM. Pa6oTa 
etc cpeflaTa 3a pa3pa6oTKa Microsoft Visual Studio. 
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- Pe/iaunoHHM 6a3M ot flaHHM (RDBMS) m pa6oTa c MS SQL Server. 
Mofle/inpaHe Ha 6a3M flaHHM etc SQL Server Management Studio. 
E3MK"bT SQL m HeroBOTO pa3LunpeHMe T-SQL. 

- CpeflCTBa 3a flocrbn ot .NET flo pe/iaunoHHM 6a3M ot flaHHM: ADO.NET v\ 
LINQ-to-SQL. 

- XML nporpaMnpaHe c"bc cpeflCTBaTa Ha .NET Framework: XML, XSchema, 
DTD, XPath, XSLT, XML napcepn (DOM, SAX v\ StAX). 

- Pa3pa6oTKa Ha HacTO/iHM .NET npM/io>KeHMfl c Windows Forms. 

- MHTepHeT TexHO/iornn, pa6oTa etc coKeTM, pa3pa6oTKa Ha ye6 caMTOBe 
c HTML, CSS m JavaScript. 

- Pa3pa6oTKa Ha ye6 npn/iOKeHna c ASP.NET, ASP.NET AJAX i/i bcm^km 
ocTaHa/in TexHO/iornn ot .NET Framework. 

- CodrryepHO MHxeHepcTBO v\ pa6oTa b eKun. Pa6oTa c Visual Studio Team 
System (VSTS), NUnit, Log4Net m MSBuild. 

OcBeH 3afl"b/i6o4eHMTe KypcoBe "Core Java Developer" v\ "Core .NET 
Developer" AKafleMnaTa npefl/iara m cbKpaTeHM KypcoBe no pa3pa6oTKaTa Ha 
ye6 npM/io>KeHMa 3a n/iaTdpopMi/rre Java v\ .NET. TaKi/iBa ca KypcoBeTe "Java 
Web Development" i/i "ASP.NET Web Development", komto o6xBamaT 
3Ha4MTe/iH0 no-Ma/iKO y4e6eH MaTepna/i (Hatf-Be^e ye6 pa3pa6oTKa v\ 6a3M ot 
flaHHM). riopaflu orpaHM4eHna o6eM Ha y4e6Hna MaTepna/i v\ orpaHM^eHMfl 
o6eM Ha ynpa>KHeHMATa v\ npaKTi^ecKi/rre npoeKTM Te3M KypcoBe He rapaH- 
TupaT npnflo6nBaHe Ha npodpecnaTa "codrryepeH MHxeHep", ho cnywaT 3a 
flo6pa ocHOBa 3a pa3BMTne KaTo nporpaMMCT b ctOTBeTHaTa 06/iacT. 

OcBeH no ocHOBHi/ma HanpaB/ieHna Java v\ .NET b AKafleMnaTa ce npoBe>KflaT 
m 3afl"b/i6o4eHM KypcoBe no flpyrn TexHO/iornn, komto, o6a4e ce opraHM3npaT 
HeperyjiapHo, no np"b4Ka Ha napTHbopcKM dpupMn, komto TbpcaT fla Ha3Ha4aT 
ro/iflM 6poM M/iaflu cneuna/incTM. Eto hako/iko cneuna/iHOCTM, b komto HAPC 
npoBe>Kfla Hepery/iapHM 3afl"b/i6o4eHM KypcoBe: 

- Embedded Software Engineering and Real Time Operations 
Systems - pa3pa6oTKa Ha codrryep Ha e3MKa C 3a BrpafleHM ycrpoficTBa 
(HaM-Be^e 3a aBTOMo6miHaTa npoMMiu/ieHOCT). T03M Kypc noflroTBH 
cneuna/incTM etc cneundDM^Hn yMeHna 3a nporpaMnpaHe Btpxy 
ycTpoMCTBa etc cm/iho orpaHM^eHM pecypcn (HanpuMep 64 KB 
onepaTMBHa naMeT i/i 1 MHz MMKponpouecop), onepaunoHHM ci/icreMi/i 3a 
pea/iHO BpeMe, ynpaB/ieHne Ha nepucfiepHM ycrpoficTBa v\ KOMyHMKauna 
b pea/iHO BpeMe. 

- Web Sites Development with PHP and MySQL - pa3pa6oTKa Ha 
AMHaMM4HM ye6 caMTOBe m ye6 npM/io>KeHMfl c PHP, MySQL, DHTML, 
JavaScript v\ AJAX. 
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- Core C++ Developer - pa3pa6oTKa Ha cocjrryep c e3MKa m nnardpop- 
MaTa C++. 06xBama 3afl"b/i6o4eHO bcmmkm ochobhm C++ TexHO/iornn, 
KaTO STL, Boost m flpyrn. 

AKafleMMATa nocroaHHO pa3BMBa m o6hoba Ba m hokgctboto ot KypcoBe, komto 
npefl/iara cneflBaMKM pa3BMTneT0 Ha cbBpeMeHHMTe TexHO/iornn. ri/iaHnpaHM 
3a KypcoBe no cbBpeMeHHM TexHO/iornn KaTO Adobe Flex, Microsoft Silverlight, 
cocfrryepHO m H>xe He pctbo 3a HanpeflHa/in, KaKTo m KypcoBe 3a MT cneuna- 
jimctm: noflflp"b>KKa Ha MT cucTeMM, ocurypaBaHe Ha Ka^ecTBOTO Ha cocjrryepa 
(Quality Assurance) v\ flpyrn. 3a aicrya/iHa MHdpopMaunfl othocho npeflCToaiun 
KypcoBe, o6aBeHM cTuneHflnn v\ flpyrn MHnunaTHBn nocemaBaMTe peflOBHO 
caMTa Ha AKafleMMHTa: http://academy.devbq.org . 

06yHeHneT0 b HAPC - cn»nKa no cn»nKa 

Ako eflMH fleH peiuMTe, <-\e nporpaMnpaHeTO e Hemo, c KoeTo MCKaTe fla ce 
3aHMMaBaTe cepno3HO m aKO He CTe M"bp3e/iMBM v\ Hecepno3HM v\ aKO bm e 
AOLu.no BpeMeTo fla ce 3axBaHeTe fla pa6oTi/n~e cepno3HO, Ha n"b/ieH pa6oTeH 
fleH, Mo>KeTe fla ce B"b3no/i3BaTe ot o6y4eHMflTa b HaunoHa/iHaTa aKafleMna no 
pa3pa6oTKa Ha cocfrryep (HAPC). MoweTe caMM fla M36epeTe fla/in me ce 
o6yHaBaTe no cTuneHflna ot cocJrryepHa cjjupMa mjim n/iaTeHO. CrbnKMTe, npe3 
komto npeMMHaBa eflHO o6yMeHne no cTuneHflna ot cj)npMa-pa60T0flaTe/i ca 
c/ieflHMTe: 

1. KaHflMflaTCTBaHe 

2. npneMHM M3nMTM M MHTepBKDTa 

3. floroBop 3a o6y4eHne m pa6oTa 

4. Kypc "B"bBefleHne b nporpaMnpaHeTo" - 1 Meceu. 

5. Kypc 3a HanpeflHa/in (Core Java / Core .NET) - ot 3 flo 6 Meceua 

6. MHTepBKJTa 3a pa6oTa 

7. riocTbnBaHe Ha pa6oTa 

U4e pa3meflaMe b p,erav\nv\ BCHKa 0TTe3M cTbnKM. 

CrbriKa 1: KaHflMflaTCTBaHe 

KaHflMflaTCTBaHeTO b AKafleMnaTa M3MCKBa fla OTBopnTe hcmhua ye6 cairn 
( http://academy.devbq.org ) v\ fla nponeTeTe kom ca b MOMeHTa KypcoBeTe, 3a 
komto ce Ha6npaT KaHflMfla™, cnefl KoeTO fla noflafleTe cBOMTe flOKyMeHTM. 
Mo>KeTe fla nonnTaTe 3a TOBa m no Te/ie<3poHMTe, o6flBeHM Ha caMTa. 

BHMMaTe/iHO npo^eTeTe M3MCKBaHMflTa 3a KaHflMflaTCTBaHe! Cbc curypHOCT ce 
M3MCKBa fla noflroTBMTe aBTo6Morpa<3pMflTa cm no o6pa3eu,a, komto e flafleH Ha 
caMTa m fla HanMiueTe MOTMBauMOHHo nMCMO, ho c BpeMeTo M3MCKBaHMATa ce 
npoMeHAT. 
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A Ako He noflxoflMTe CTapaTe/iHO KtM KaHflMflaTCTBaHeTO b 
* * HAPC, me OTnaflHeTe ouje npeflu fla bm noBMKaT Ha MHTepBio! 



Hmkoa cfiupMa He ncKa fla pa6oTM c xopa, komto He 4eTaT KaKBM ca m3mck- 
BaHMATa m He vv\ cna3BaT. Amm Te TaKMBa xopa m KaTO 3ano4HaT pa6oTa naK 
HflMa fla neTaT KaKBO Tpa6Ba fla ce HanpaBM v\ me cm npaBAT, KaKBOTO cm 
3HaflT. Hmto cjDMpMMTe, hmto HMe KaTO y4e6HO 3aBefleHMe MMaMe Hy>Kfla ot 
xopa, komto He ca cTapaTe/iHM. 

Ako Ha caMTa nMiue, <-\e Tpa6Ba fla M3npaTMTe aKTya/iHa chmm Ka, 3Ha4M TOBa e 
Ba>KHO m Tpa6Ba fla ro HanpaBMTe. Ako nMwe, <-\e Tpa6Ba fla HanMiueTe motm- 
BauMOHHO nMCMO, 3Ha4M Tpa6Ba fla ro HanpaBMTe. Ako rmuje, <-\e Tpa6Ba fla 
npeflCTaBMTe flOKyMeHTM 3a B/iafleeHe Ha 4y>Kfl e3MK, 3Ha4M Tpa6Ba fla 
npeflCTaBMTe. MHa^e me cb3flafleTe Bne^aT/ieHMe 3a hakom, komto e Hece- 
pM03eH oifle ot caMOTO Hana/io. 

MMaMTe npeflBMfl, <-\e bcm^ko, kocto M3npaTMTe b HAPC (flOKyMeHTM 3a 3aB"bp- 
lueHO o6y4eHMe, MOTMBauMOHHO nMCMO, aBTo6MorpacjDMfl m t.h.), cTaBa 4acr ot 
BaiuMfl npocfiM/i m eflMH fleH, KoraTo o^aKBaTe npeflJioweHMfl 3a pa6oTa, 
pa6oTOflaTe/iMTe me r/ieflaT bcm^km Te3M flOKyMeHTM m MO>Ke fla He bm noBMKaT 
Ha MHTepBK) caMo 3aifl0T0 npMMepHO He cTe HanMca/iM rpaMOTHo MOTMBauM- 
ohho nMCMO. T/ieflaMTe Ha nocTbnBaHeTO b HAPC KaTO Ha ntpBM cTbnKM 3a 
nocTbnBaHe Ha pa6oTa - aKO He ce OTHacaTe CTapaTe/iHO, pa6oTOflaTe/iMTe 
HflMa fla bm xapecaT. 

Mo>Ke 6m CTe 3a6e/ia3a/iM ko/iko nvm cnoMeHaxMe cf>pa3MTe "cepM03Ho otho- 
ujeHMe", "cepM03eH MHTepec", "afleKBaTHM o^aKBaHMfl", "cm/iho >Ke/iaHMe 3a 
pa6oTa" m noflo6HM. ToBa He e c/iynaMHO. HMe npefl/iaraMe o6yMeHMe no 
CTMneHflMM m pa6oTa caMO Ha cepM03HM KaHflMflaTM, Ha komto mm ce pa6oTM. 
npefl/io>KeHMeTO He b3>km 3a ocTaHa/iMTe. Te MoraT fla ce B"b3no/i3BaT ot 
n/iaTeHMfl npMeM. 

Crbnio 2: npneMHM M3nMTM m MHTepBKvra 

npeflM nocTbnBaHe Ha o6y4eHMe b HAPC Tpa6Ba fla npeMMHeTe ycneiuHo npe3 
npoueca Ha Oflo6peHMe. ToBa BK/iiCHBa non"b/iBaHe Ha aHKeTa, npeMMHaBaHe 
Ha TecT no KOMniOTbpHa rpaMOTHOCT, TecT no aHMMMCKM e3MK, TecT 3a m3tot- 
BflHe Ha ncMxo/iorM4ecKM npocjDM/i m nepcoHa/iHO MHTepBK). Pe3y/iTaTMTe ot 
BaiueTO npeflCTaBAHe flOKaTO npeMMHaBaTe npe3 Te3M CTbnKM era BaT <-\acr ot 
BaiuMfl npocf)M/i m MoraT fla Bmwnr Ha pa6oTOflaTe/iMTe npM peiueHMeTO mm 
fla/iM fla bm noKaHAT Ha MHTepBK). 

flopM fla nocTMTHeTe bmcokm pe3y/iTaTM no bcm^km npMeMHM M3nMTM, TOBa He 
bm rapaHTMpa, <-\e me bm npMeMeM 3a o6y4eHMe no cn/meHflMH. 

Bcm4km KypcMCTM b HAPC nocTbnBaT c/iefl oflo6peHMe no BpeMe Ha nepco- 
Ha/iHO MHTepBK) c Haiu cneuMa/iMCT. MHTepBK) to MMa 3a ue/i fla npeueHM fla/iM 
flafleH KaHflMflaT e flocTaTb4Ho MOTMBMpaH fla y-\v\ m fla pa6oTM, fla/iM MMa 
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afleKBaTHM o^aKBaHMfl m fla/iM My ce pa6on/i HancTMHa. To e HaM-Ba>KHMflT 
e/ieMeHT ot npoueca Ha KaHflMflaTCTBaHe. 

CTi>nKa 3: AoroBop 3a o6yneHne m pa6oTa 

Ako ycneiuHo npeMMHeTe npoueflypaTa no KaHflMflaTCTBaHeTO, M3nMTMTe v\ 
MHTepBKDTo, me bm 6"bfle npefl/ioweHO fla noflnniueTe floroBop 3a o6y4ei-me b 
HAPC, c komto ce aHra>KnpaTe fla npeMMHeTe flBaTa Kypca Ha o6y4eHne 
(KypctT 3a Ha^MHaeiflu v\ npn flo6"bp pe3y/iTaT m Kypca 3a HanpeflHa/in) m 
cnefl o6y4eHneTo fla nocTbnuTe Ha pa6oTa no cneuna/iHocTTa. 

Pa36npa ce, c BpeMeTO yc/iOBMATa Ha floroBopnTe ce npoMeHHT, a npn hhkom 
KypcoBe MMa m MHflMBMflya/iHM M3MCKBaHMfl m aHra>KMMeHTM, ho KaTO u,ano c 
TO3M floroBop Bue ce 3afl"b/i>KaBaTe fla y^MTe cepno3HO m fla pa6oTMTe c/iefl 
TOBa, a AKafleMMATa ce aHra>Knpa fla bm Hay-m v\ fla bm npefl/io>KM pa6oTa no 
M3y4aBaHaTa cneuMa/iHOCT. fla/iM pa6oTOflaTe/iMTe me bm oflo6paT 3aBMCM ot 
Bac. 

CrbriKa 4: Kypc "BijBefleHMe b nporpaMMpaHeTo" 

Bcm4km ycneuJHO nocTbnM/iM Ha o6y4eHMe b HAPC 3ano4BaT ot Kypc "B"bBe- 
fleHMe b nporpaMMpaHeTo", komto KaKTO Be^e o6acHMXMe, o6xBaiua ocHOBMTe 
Ha nporpaMMpaHeTo. Mowe fla npeMMHeTe "BtBefleHMe b nporpaMMpaHeTo c 
Java" m/im "BtBefleHMe b nporpaMMpaHeTo etc C#" m/im flpyr eKBMBa/ieHTeH 
Kypc, c/iefl KoeTO MO>KeTe fla npofl"b/i>KMTe b^b BCflKa ot cneuMa/iHOCTMTe b 
c/ieflBaiflOTO hmbo Ha o6y4eHMe. 

HopMa/iHO e He bcm>hkm fla ce cnpaBAT c o6y4eHMeTO. 06mkhob6ho no-Ma/iKO 
ot no/iOBMHaTa saBtpiuBaT ycnewHO Kypca no nporpaMMpaHe 3a Ha^MHaeiflM. 
Hakom ce 0Ka3BaT HecepM03HM, flpyrM ocb3HaBaT, Me nporpaMMpaHeTo He e 3a 
tax, TpeTM He OTfle/iflT flocTaTbMHO BpeMe 3a o6yMeHMeTO m 3a 3afla4MTe 
BK"biflM, a flpyrM npocTO ce 0TKa3BaT npeflM saBtpiuM o6y4eHMeTO. 

Ako HaMCTMHa ce 6opMTe fla OB/iafleeTe npoiJpecMflTa "cocJrryepeH MH>KeHep" m 
fla pa6oTMTe b m Hfly ctp m si Ta , Tpa6Ba fla npeMMHeTe Kypca 3a Ha^MHaeiflM m fla 
ce cTpeMMTe fla frbfleTe cpefl HaM-flo6pMTe b Kypca. ToBa me bm flafle 
npeflMMCTBo npM K/iacMpaHeTO 3a c/ieflBaiflMTe HMBa Ha o6y4eHMe, KaKTo m 
c/iefl TOBa npM MHTepBKrraTa 3a pa6oTa. He e Ba>KHO caMO fla M3KapaTe Kypca, 
a fla ro saBtpiuMTe c OT/iMMMe, 3a fla M3npeBapMTe ocTaHa/iMTe m fla M36epeTe 
HaM-flo6pMTe (JpMpMM m npefl/io>KeHMfl 3a pa6oTa. 

Kypcvr, 3aeflHo c noc/ieflBaiflMTe M3nMTM, OTHeMa Me>Kfly Meceu m Meceu m 
no/iOBMHa, npe3 komto Tpa6Ba fla OTfle/iflTe HaM-Ma/iKo no 4-5 4aca BceKM 
fleH, 3a fla ycneeTe fla OB/iafleeTe y-\e6Hv\R MaTepMa/i. MHa^e e MHoro Bepo- 
flTHO fla He ce cnpaBMTe m fla OTnaflHeTe. 



Ako ce 3axBaHeTe fla ynMTe ocHOBMTe Ha nporpaMMpaHeTo b 
HAPC, Tpn6Ba na oraenme 3a TOBa Haft-Ma/iKO no 4-5 naca 
BceKM fleH. Ako MCKaTe na HaynMTe bcmhko, uie TpnGBa na 
nocBeTMTe Ha o6yMeHneTo mrtioto cm BpeMe! 
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CrbnKa 5: Kypc 3a HanpeflHa/m 

3aB"bpiuM/iMTe c flo6pn pe3y/iTa™ Kypca "B"bBe,qeHi/ie b nporpaMi/ipaHeTo" 
npofl"b/i>KaBaT o6y4eHneTO cm b cneflBamoTO hmbo Ha o6y4eHne no eflHO ot 
HanpaB/ieHMATa "Core Java Developer", "Core .NET Developer" v\nv\ flpyro. 

KypcoBeTe 3a HanpeflHa/in ca mhoto no-cepno3HM v\ 3afl"b/i6o4eHM, otko/ikoto 
KypcoBeTe 3a Ha^MHaemn. 3a tax e Heo6xofli/iMO fla oTfle/iMTe cbmo mhoto 
BpeMe m ycn/iMfl b npoflt/iweHMe Ha ot 3 flo 6 Meceua. noBe4eTo TaKMBa 
KypcoBe npofl"b/i>KaBaT 5 Meceua m ce npoBewflaT Be^epHO BpeMe v\ cb6oTa m 
Hefle/ia (npe3 ceflMi/iua). no T03M Ha^MH KypcoBeTe He bm orpaHM^aBaT fla 
pa6oTMTe M/iM fla ymiTe npe3 ocTaHa/iOTo BpeMe, BtnpeKM <-\e e npenopt- 
HMTe/iHO, KoraTO 3ano4HeTe Kypca, fla nocBeTMTe uhjioto cm BpeMe Ha Hero m 
fla orpaHM4MTe MaKCMMa/iHo bcm^km ocTaHa/in aHra>KMMeHTM. 

3a fla Hay^MTe y4e6Hna MaTepna/i ot KypcoBeTe 3a HanpeflHa/in, Tpa6Ba fla 
OTfle/iflTe Hati-Ma/iKO no 5-6 4aca BceKM fleH b npoflt/iweHi/ie Ha u,env\a Kypc. 
B TOBa HflMa HMiflo cTpaiuHO, 3aifl0T0 c/iefl KaTo 3aB"bpiuMTe Kypca, bm o^aKBa 
pa6oTa Ha n"b/ieH pa6oTeH fleH (v\nv\ none Ha 6 4aca Ha fleH) v\ e flo6pe fla 

CBMKBaTe OT B"b3M0>KH0 HaM-paHO. 



CocJjTyepeH midkshsp He ce craBa ziecHO m 6i>p30. Ako ce 
3axBaHeTe fla yHMTe 3a cocpTyepeH MH>KeHep b HAPC, me 
Tpn6Ba fla CTe MHoro cepno3HM m MOTMBMpaHM n fla OTRenme 
Ha M-Ma/iKo no 5-6 naca Bcexu neH b npofli>/i>KeHHe Ha 
HfiKO/iKO Meceua! 



Othobo Tpa6Ba fla npunoMHMM, 4e ua/iaTa nporpaMa 3a o6y4eHne no cTi/meH- 
flun m nocTbnBaHe Ha pa6oTa c/iefl TOBa, kohto AKafleMn^Ta npefl/iara, e 3a 
cepno3HM xopa, komto MMaT m >Ke/iaHne v\ MOTMBauna v\ bt^mokhoct fla 
OTfle/iflT ua/iOTO cm BpeMe Ha TOBa 3aHMMaHne, c/iefl KoeTO fla OTfle/iflT n"b/ieH 
pa6oTeH fleH 3a pa6oTa npn cboh pa6oTOflaTe/i. 

CrbnKa 6: HHTepBiOTa 3a pa6oTa 

Oifle no BpeMe Ha Kypca 3a BceKM KypcucT ce i/btotbh v\ noflfl"bp>Ka npocfimi, 
cbfl"bp>Kaifl BCM4KM HeroBM pe3y/iTaTM ot M3nnTM, aBTo6norpact)Mfl m flpyrn 
AOKyMeHTM. no T03M npocjDM/i cocjDTyepHMTe KOMnaHMM npeueHABaT kom 
KypcucTM fla noKaHAT Ha MHTepBK). 

EflMH KypcucT MO>Ke fla 6"bfle noKaHeH Ha eflHO v\nv\ noBe^e i/iHTepBKrra, ho 
cn/iHMTe cTyfleHTM ot Kypca o6nKHOBeHo ce cnpaBHT oifle Ha ntpBOTO MHTepBK) 
m nocTbnBaT Ha pa6oTa. 

ripn noKaHa 3a MHTepBK) Tpa6Ba flo6pe fla ce noflroTBi/rre. ToBa e BaiueTo 
npeflCTaBAHe, ot KoeTO 3aBncn fla/in me bm npefl/io>KaT pa6oTa. Tpa6Ba flo6pe 
fla npoynnTe cjjupMaTa, b koato bm KaHHT: c KaKBO ce 3aHMMaBa, no KaKBM 
npoeKTM pa6o™, KaKBM TexHO/iornn M3no/i3Ba m t. h. Tpa6Ba fla ce fl"bp>KMTe 
afleKBaTHo Ha caMOTO MHTepBK), 3a KoeTO me nony<-\v\re npenoptKM ot HAPC. 
OcBeH TexHM4ecKMTe 3afla4KM, me bm nuTaT KaKBa 3an/iaTa o^aKBaTe m flpyrn 
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Btnpocn. Mhoto e b3>kho fla He ce "n3uenBaTe" c HeafleKBaTHO o^aKBaHe 3a 
3an/iaiuaHe. Hmkom He 3ano4Ba c flupeKTopcKa no3nunfl v\ orpoMHa 3an/iaTa, 
TaKa ne MMatrre TbpneHne. Ako pa6oTMTe cepno3HO m flaBaTe cepno3eH 
npuHOc 3a npoeKTMTe, b komto bm BK/iK)4BaT, 3an/iaTaTa bm nocTeneHHO me 
pacTe. TaKa e B"bB BCflKa cjDupMa. 

KaK npoTMHa eflHO mhtspbio 3a pa6oTa? 

EflHO Tnnn4H0 MHTepBK) 3a pa6oTa npoTMHa b cneflHMTe crbnKn: 

1. MHTepBKJupaiMMfl bm ce npeflCTaBfl m bm pa3Ka3Ba HaKpaTKO 3a cfjMpMaTa 
m OTfle/ia, 3a komto KaHflMflaTCTBaTe. 06acHflBa bm 3a npoeKTMTe m 
TexHO/iorMMTe, komto M3no/i3BaT m flpyrM o6lmm npMKa3KM. 

2. BMe ce npeflCTaBATe HaKpaTKO c hako/iko avmm. Mo>Ke fla cnoMeHeTe 
KaKBO ere y<-\v\nv\, ot Kora ce 3aHMMaBaTe c nporpaMMpaHe, KaKBo bm e 
3anajiM.n0 m t.h. Tpa6Ba fla noKa>KeTe cM/ieH MHTepec KbM npocfiecMflTa. 

3. MHTepBioMpaiflMflT (4ecro n"bTM Mowe fla ca hakojiko flyuJM) bm 3aflaBa 
TexHM 4ecKM BtnpocM. Ue/iTa e fla npoBepM 3HaHM*rra bm. npMMepHo 
MO>Ke fla bm nMTa "ra/ceo e xem-Ta6nMu,a m KaK pa6orn" m/im "KaK pa6om 
no/iMMopcpM3MhT b 0011", MO>Ke fla bm HaKapa fla HanMiueTe nap^e koa, 
npMMepHo fla mm n/ieMeHTMpaTe cB"bp3aH cnMCbK m/im fla pa36"bpKaTe 
TecTe KapTM b cnynaeH pefl. ToBa e ntpBaTa 3afla4Ka - th o6mkhob6ho 
He e cB"bp3aHa c TexHO/iorMM, a npocTO npoBep^Ba fla/iM MMaTe a/iropMT- 

MM4H0 MMC/ieHe. 

KaKBOTO m fla bm nMTaT, Tpa6Ba fla ce M"b4MTe fla cmrHeTe flo HHKaKBo 
peiueHMe. B3eMeTe /imct m xmm MKa/i, HanpaBeTe cKMua Ha 3afla4aTa m 
pa3Cb>KflaBaMTe Ha r/iac. He e TO/iKOBa Ba>KHO fla/iM me peiuMTe 
3afla4aTa, a fla/iM me noflxoflMTe KbM Hea npaBM/iHO. B r/iaBaTa " KaK fla 
peujaBaMe 3afla»-iM no nporpaMMpaHe? " mmb mhoto no/ie3HM cbBeTM KaK 
fla noflxo>KflaTe npM pewaBaHeTO Ha 3afla4M no nporpaMMpaHe. Cnefl- 
BaMTe Te3M CbBeTM m Ha MHTepBK)TO 3a pa6oTa. 

C/iefl TOBa MO>Ke fla bm nMTaT 3a TexHO/iorM4HM 3afla4KM, npMMepHo fla 
MOfle/iMpaTe npocTa 6a3a flaHHM, fla HanMiueTe HHKaKBa SQL 3aaBKa, 
MoraT fla bm nMTaT 3a XML, 3a HTML, 3a ye6 TexHO/iorMM m 3a mhoto 
flpyrM Heifla, komto ere y<-\v\nv\ m/im me y^MTe b Kypca Ha HAPC. Tpa6Ba 
BMHarM fla TbpcMTe peiueHMe, fla pa3C"b>KflaBaTe, flopM fla He 3HaeTe 
OTTOBopa. Ako no^HeTe fla mmc/imtc fl"b/iro, 6e3 fla roBopMTe, TOBa e nom 
3HaK. Tpa6Ba fla MMc/iMTe m pa3Cb>KflaBaTe Ha r/iac! 

4. C/ieflBaT HeTexHM^ecKMTe BtnpocM. Te MoraT fla ca M3KnK34MTe/iH0 
pa3HOo6pa3HM, flopM noHAKora cTpaHHM. npMMepHo MO>Ke fla bm noMO/iflT 
fla ce onMLueTe c 3 aymm, m/im fla Ka>KeTe 3 flo6pM m 3 /iolum BaniM 
Ka^ecTBa. O^aKBaMTe TaKMBa BtnpocM m ce noflroTBeTe. MoraT fla bm 
nMTaT m CTpaHHM BtnpocM, KaTO npMMepHo fla/iM cnopTyBaTe, fla/iM 
MrpaeTe ct>yT6o/i m Ha KaKBa no3MUMa. l[ema Ha bcm^km re3v\ BtnpocM e 
Hatf-Be^e fla bm npeueHAT fla/iM me pa6oTMTe flo6pe b eKMn. 
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Cpefl HeTexHM4ecKMTe BtnpocM me bm nMTaT K"b,qe cTe ynn/in, KaKBO CTe 
Hay4M/in, K"bfle cM^TaTe fla y4MTe m KaK cm npeflcraBHTe pa3BMTneT0 cm 
c/iefl hakojiko roflMHM. noflroTBeTe ce 3a TaKMBa B"bnpocn. BuHarn rn 
3aflaBaT. HaM-ro/iaMaTa mynocT, kohto MOweTe fla KaweTe e Hemo b 
ctm/1 "mckbm Ma nopa6oTn Ma/iKO, we me 33MMnaBaM p,a y^a b yy>t<6MHa m 
mm Tpn6Bar napn" mjim "He mm ce pa6orM, aMa HnMaM napM" mjim "see mm 
e raft KaKBO me pa6ora, caMO p,a n/iamar". Otto bo p, 3a pa am komto 
MoxeTe fla cm TptrHeTe ot MHTepBKrro e Hemo b ctm/i "mmciw cnefl 1 
roflMHa Aa era Ha meip Ha or/je/i, we He Mowe caMO fla nporpaMMpaM" . 
flopM fla He CTe ckpomch, npoflBeTe ckpomhoct Ha MHTepBKrro! IHe bm 
noMorHe. 

Mhoto e Ba>KHO fla Bfl"bXBaTe yceiuaHe b OTcpemnaTa cTpaHa, <-\e MMaTe 
orpoMHO >Ke/iaHMe fla pa6oTMTe m to to^ho TOBa, KoeTO bm npefl/iaraT 
(flopM fla He e bhpho!) m <-\e ere totobm fla 4eTeTe mhoto, fla yMMTe m fla 
ce cnpaBMTe, 3aifl0T0 TOBa e Me^TaHaTa 3a Bac no3MUMfl m TOBa e nav\- 
Ao6paTa cjDMpMa 3a Bac. Tpa6Ba fla Ka3BaTe He caMO, 4e mhoto bm ce 

pa60TM, a 4e MHOTO BM Ce pa60TM T04H0 B T33M CjDMpMa M T04H0 Ha T33M 

no3MUMfl m <-\e T04H0 Te3M npoeKTM, 3a komto bm pa3Ka3BaT, ca bm cynep 
MHTepecHM. 3a ue/iTa Tpa6Ba npeflBapMTe/iHO fla npoy^MTe cjDMpMaTa, b 
koato OTMBaTe Ha MHTepBK) - fla pa3meflaTe TexHMa ye6 cam - , fla 
pa3riMTaTe no3HaTM, fla ce nopoBMTe M3 MHTepHeT m t.h. 

5. B eflMH MOMeHT me bm nMTaT ko/iko napM o^aKBaTe fla no/iynaBaTe. 
BMHarM 3aflaBaT T03M Btnpoc. Mowe fla otto BopMTe "BMe npeueHere 
ko/iko Aa mm npe/}/io>KMTe" . Ako cnefl TOBa He bm OTnpaBsrr npefl/io- 
xeHMe, KaxeTe HAKaKBo pa3yMHo 4mc/io. npMTOTBeTe ce 3a to3m Btnpoc. 
A6co/ik)tho e cMrypHo, 4e me bm to 3aflaflaT! 

T03M Btnpoc BMHarM e TpyqeH. Ot eflHa CTpaHa He MCKaTe fla ce 
npeuaKaTe m fla noMCKaTe no-Ma/iKo, otko/ikoto Te 6Mxa bm fla/iM, a ot 
flpyra - He MCKaTe fla bm OTKawaT pa6oTaTa caMO 3aifl0T0 ere ce 
no/iaKOMM/iM 3a napM. HaMCTMHa, no-Ba>KHOTO 3a Bac e fla 3ano4HeTe 
pa6oTa, otko/ikoto fla 3ano4HeTe Ha BMcoKa 3an/iaTa. Ako He bm 
oueHHBaT, c/iefl KaTO noHaTpynaTe onMT ziecHO me cm HaMepMTe no- 
flo6pa pa6oTa, Ha/iM? Cera HaM-Ba>KHOTO e fla He ce M3uenBaTe - fla 
noMCKaTe Ma/iKO napM m fla o6acHMTe, <-\e o^aKBaTe noBMiuaBaHe c 
BpeMeTo cnopefl cnpaB^HeTO bm c nocTaBeHMTe 3afla4M. ToBa e nav\- 
HopMa/iHOTO Hemo, KoeTO ce c/iy4Ba b eflHa cjDMpMa - bcm>hkm hobo- 
6paHUM 3ano4BaT ot HMCKa 3an/iaTa m c BpeMeTo mm a BflMraT. 

6. B eflMH MOMeHT me bm nMTaT fla/iM MMaTe HAKaKBM B"bnpocM. MMa flBa 
Ha^MHa fla crpeiuMTe TyK: fla He nMTaTe hmlao m/im fla 3ano4HeTe fla 
npeflflBHBaTe ro/ieMM npeTeHUMM. M b flBaTa c/iynaa me HanpaBM jioluo 
Bne^aT/ieHMe m me cm HaMa/iMTe waHcoBeTe fla bm npefl/iowaT pa6oTa. 

Ako He nMTaTe HMmo, TOBa 03Ha4aBa, <-\e He CTe KOMyHMKaTMBeH (KoeTO 
me bm npe4M fla pa6oTMTe b eKMn) m/im <-\e He bm MHTepecyBa HMmo, 
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cTura fla MMaTe pa6oTa m fla no/iynaBaTe 3an/iaTa (KoeTO 03Ha4aBa 
zinnca Ha MOTMBauna). 

Ako no4HeTe fla OTnpaBATe npeTeHunn 3a KaKBO /in He, TOBa e mhoto 
/ioujo! He e flo6pe M3KapBaTe Ha npefleH n/iaH BtnpocM KaTO "kohko e 
ornycKara npM Bac", "MMa hm Kacpe b ocpMca", "MMa hm reHMC Maca" v\ 
noflo6HM. TaKMBa B"bnpocn noKa3BaT, <-\e He ce MHTepecyBaTe ot 
pa6oTaTa, a caMO ot 3a6aB/ieHMfl, napn m o6/iarn. Hmkom He ncKa TaKMBa 
c/iy>KMTe/iM. 

BtfleTe BHMMaTe/iHM c npeTeHunn b ctm/i "a3 cbM cryqeHT m b cecnaTa 
Ha Ma fla MflBaM Ha pa6oTa". ToBa HancTMHa e Btnpoc, komto Tpa6Ba fla 
nocTaBMTe, ho ro nocTaBeTe BHMMaTe/iHO, npuMepHo KaweTe TaKa: "TtM 
Karo CbM cryfleHT, oko/io cecunra craBa Hanpemaro c n3nnTnre. 1/lMare 

flM Bh3M0>KH0CT B TaKMBa C/iy^aM, 3K0 UpOeKTbT n03B0IWBa, fla 

OTChCTBdM no Ma/iKO ot pa6oTa. A3, pa36Mpa ce, me npe/iynpefln 3a TOBa 
Meceu. no-paHO, ho Me MmepecyBa KaK pemaBare npo6neMa bbb samara 
(pnpMa, Tbfi Karo cnrypHO MMa m flpyrn cryfleHTM". 

He 3afl"b/i6aBaMTe mhoto no TeMaTa "napn, 6onycM, ocMrypoBKM" . ToBa 
noKa3Ba, <-\e 3a Bac napnTe ca Hafi-Ba>KHOTO v\ <-\e me HanycHeTe cpup- 
MaTa BeflHara, lmom hhkom bm npefl/io>KM Ma/iKO no-BucoKa 3an/iaTa. B"bB 
BCAKa cjDupMa ce Hafl^BaT fla HaeMaT cny>KMTe/i fl"b/irocpo L iHO. Tpa6Ba fla 
npaBMTe Bne^aT/ieHne, <-\e bm e mhoto MHTepecHo v\ <-\e ere cepno3HM m 
me pa6oTMTe fl"b/iro b KOMnaHMATa v\ me ce pa3BMBaTe B"bTpe b Hea 
flt/irocpoLiHO. 

n MTa MTe B"bnpocn oko/io npoeKTa, oko/io TexHO/iornnTe v\ oko/io 
pa6oTaTa. ToBa noKa3Ba, 4e ce MHTepecyBaTe KaKBO me pa6oTMTe, t. e. 
MOTMBupaHM cTe m bm ce pa6oTM. n MTa wre npMMepHO "am 3ano^na 
eBeHTya/iHO npM Bac, KaKbB me mm e ntpBM^r npoeKr" . ToBa e Btnpoc, 
komto e 100% no/io>KMTe/ieH m bm npeflcraBH b flo6pa cBeT/iMHa. Mowe 
fla ro 3anoMHMTe KaTO "flexypHMa B"bnpoc". Moxe fla nMTaTe m flpyrM 
BtnpocM, cB"bp3aHM c pa6oTaTa m TexHO/iorMMTe, npMMepHO "npM Bac 
Oracle hm no/i3Bare m/im flpyra 6a3a flaHHM?". Mowe fla nMTaTe KaKBa e 
cTpyKTypaTa Ha eKMna, kom ocraBfl 3afla4MTe, no KaKbB Ha^MH, KaKBO 
xpaHM/iMifle 3a cope koa ce no/i3Ba, Ha KaKBM e3MUM m n/iaT<JpopMM ce 
nMiue, ko/iko to/ism e eflMH eKMn m t.h. ToBa ca Bee BtnpocM, komto 
noKa3BaT, <-\e ce MHTepecyBaTe KaKBO me pa6oTMTe, a He KaKBM ca 
06/iarMTe (napM, OTnycKM m noflo6HM). 

7. HaKpaa MHTepBK)MpaiflMflT me bm 6/iaroflapM 3a cpemaTa h me bm 
o6eiuae fla ce cBtpwe c Bac, BeflHara, c/iefl KaTO o6cbflflT c Ko/ierMTe 
fla/iM MoraT fla bm OTnpaBsrr npefl/ioxeHMe 3a pa6oTa. flopM fla bm 
xapecaT, ha Ma fla bm KawaT "naer ere, vecrMTo". U4e Tpa6Ba fla 
M34aKaTe. MMa m flpyrM KaHflMflaTM m Te Tpa6Ba fla npeueHHT. 

OnMcaHMAT cueHapMM Ma/iKO m/im mhoto ce noBTapa Ha bchko eflHO MHTepBK) 
3a pa6oTa, TaKa <-\e npMroTBeTe ce 3a Hero. O^aKBaMTe BtnpocMTe m CMTya- 
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UMMTe, komto onMcaxMe no-rope m TOBa me yBe/iM4M 3Ha4MTe/iH0 waHcoBeTe 
bm fla npeMMHeTe ycnewHO MHTepBWTO. 



MMaMTe afleKBaTHM onaKBai-iMfi 3a 3an/iamaHe m ce flpi>>KTe 
ckpomho. KoraTO bm nMTaT Tex hm nee km B-bnpocw, pa3Cb>KAa- 
B3MT6 Ha mac m cm pMcy BaMTe npo6/ieMa Ha /imct xapTMn m/im 
Ha fltcKaTa. flMTaMTe 3a npoeKTMTe m 3a pa6oTaTa, a He 3a 
3an/iaTaTa m 3a OTnycKMTe. BtfleTe yhtmbm m B"b3fiMTaHM. He 
npeKtcBaMTe npyrMTe aok3to roBopnT. He npaBeTe M3uenKn! 



Hhkoi/i n"bT cm/ihm KaHflMfla™ ce npnTecHABaT no MHTepBKDTaTa m no Ta3M 
npn4MHa ce fltpwaT HecBOMCTBeHO, Koeio mm npe^n fla ce cnpaBHT ,qo6pe. 3a 
fla He ce npi/rreci-mBaTe Ha MHTepBKDTo, Mo>KeTe fla TpeHnpaTe MHTepBKrra c 
BaniM no3HaTM m/im npocTO fla OTBopnTe o6flBMTe b MHTepHeT v\ fla noflafleTe 
AOKyMeHTM b HAKO/iKO cjDupMM. TaKa me MO>KeTe fla OTMfleTe Ha hhko/iko 
MHTepBK)Ta 3a pa6oTa m fla HaTpynaTe onuT. Mo>Ke ntK fla bm oflo6paT. ToraBa 
me hm o6acHMTe 3a AKafleMM^Ta, KypcoBeTe m bcm>hko ocTaHa/io. 3anoMHeTe 
KaKBM B"bnpocn bm nMTaT m noMMc/ieTe KaKBO Tpa6Ba fla OTroBapaTe. Ako He 
3HaeTe kom ca flo6pMTe OTroBopM, n MTa v\tb . 

CrbnKa 7: nocrbnBaHe Ha pa6oTa 

Hako/iko flHM c/iefl MHTepBioTo MoweTe fla o^aKBaTe npefl/io>KeHMe 3a pa6oTa. 
IHe bm ce o6aflflT m me bm npefl/io>KaT floroBop 3a pa6oTa. HaM-flo6pe e fla 
npMeMeTe, ocbch, aKO ha Ma Hemo mhoto cfjpanMpaiflO b yc/iOBMATa. flopM m 
yc/iOBMATa fla He ca 6/iecrflmn, Ba>KHO e fla 3ano4HeTe pa6oTa. 3ano4BaHeTo 
Ha ntpBa pa6oTa e HaM-TpyflHO. C/iefl KaTO HaTpynaTe onMT, MO>KeTe fla 
nperoBap^Te 3a no-flo6pM yc/iOBMa m/im fla ce npeMecn/rre b flpyra cfiMpMa. 

BCM4KM (jDMpMM TbpCflT CneUMa/lMCTM C On MT. 

Mowe fla bm npefl/io>KaT npo6eH nepMOfl. ToBa 03Ha4aBa m/im <-\e He ca 
y6efleHM, <-\e me ce cnpaBMTe c pa6oTaTa, kohto me bm B"b3/io>KaT, m/im npocTO 
TaKMBa ca npoueflypMTe mm. M b flBaTa c/iy^afl e HaM-flo6pe fla ce ctr/iacMTe, 
flopM fla bm npefl/io>KaT no-HMCKO 3an/iamaHe 3a ntpBMfl Meceu m/im flBa, 
KoraTO Te^e npo6HMAT nepMOfl. npM bcm^km no/ioweHMfl BMe ntpBMflT Meceu 
Ha eflHa HOBa pa6oTa ochobho me ce 3ano3HaBaTe c npoeKTa m c TexHO/iorMM- 
Te m pea/iHO HHMa fla cBtpiuMTe pa6oTa, c kohto fla cm M3KapaTe 3an/iaTaTa, 
TaKa 4e noMMc/ieTe m 3a TOBa. OMpMaTa bm n/iama TaKcaTa 3a o6yMeHMe, 
MHBecTMpa BtB Bac b flt/irocponeH n/iaH, c acHaTa Mflea, <-\e b Ha^a/iOTo 
noBe^e me y^MTe m me HaB/iM3aTe b MaTepMATa, otko/ikoto me flonpMHacaTe 
3a npoeKTMTe. C/iefl BpeMe me HaB/ie3eTe b pa6oTaTa m me craHeTe HaMCTMHa 
no/ie3HM Ha cjDMpMaTa. EflBa ToraBa th me MMa HAKaKBa BT^BpamaeMOcr. 
3aTOBa He rnep,av\re Ha npo6HMa nepMOfl caMo KaTO eflHa flo6pa npM4MHa fla 
bm n/iamaT no-Ma/iKo b ntpBMTe MeceuM. 

HaM-BepoflTHO ot cfiMpMaTa me bm noBMKaT Ha ome eflHa cpema. ToBa e 
MOMeHTbT fla yT04HMTe fleTaM/iMTe no BaiuMTe oTHomeHMfl : aHra>KMMeHTbT ki>m 
cj)MpMaTa, ocMrypoBKMTe, OTnycKMTe, pa6oTHOTO BpeMe m bca KaKBM flpyrM 
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Btnpocn. MoxeTe fla yroLiHflBaTe no Te3M B"bnpocn 6e3 npi/rrecHeHi/ifl, cera He 
cTe Ha MHTepBK) i/i TOBa HflMa fla HanpaBM jioluo Bne^aT/ieHne. 

B"b3 n MT3 H m 14 MTe Ha HAPC 

Ot Cb3flaBaHeT0 cm npe3 2005 r. flo oktombpm 2008 r. no n"b/iHaTa nporpaMa 
Ha HAPC 3a o6y4eHne no BtBefleHne b nporpaMnpaHeTO m noc/ieflBaiflu 
KypcoBe 3a HanpeflHa/in (Core .NET, Core Java, Core C++ v\ Embedded C) 
npeMMHaxa ycnewHO v\ 3ano4Haxa pa6oTa no cneuMa/iHocrra Hafl 350 flyiun: 

- Core Java Developer - 166 saBtpujuxa v\ 3ano4Haxa pa6oTa KaTO Java 
codpTyepHM MHxeHepn. 

- Core .NET Developer - 136 3aB"bpiuMxa v\ 3ano4Haxa pa6oTa KaTO .NET 
codpTyepHM MHxeHepn. 

- Core C++ Developer - 25 3aB"bpiuMxa v\ 3ano4Haxa pa6oTa KaTO C++ 
codpTyepHM MHxeHepn. 

- Core C & Embedded C Developer - 31 3aB"bpuji/ixa 1/1 3ano4Haxa pa6oTa 
KaTO Embedded C codpTyepHM MHxeHepn. 

B TOBa 4Mc/io He 6ponM OKO/10 7% ot cTyfle HTi/iTe , komto 3aB"bpiuMxa ycneujHO, 
ho He 3ano4Haxa BeflHara pa6oTa, 3aifl0T0 dpupMMTe, komto MHBecTupaxa b 
taxhoto o6y4eHne, He rn oflo6pnxa 3a pa6oTa npn tax. 

Ot ycneujHO 3aB"bpujmii/iTe AKafleMMflTa v\ 3a no4 Ha/in pa6oTa c/iefl TOBa 
KypcucTM, noco^eHM no-rope, eflBa oko/io 12% ocurypuxa co6cTBeHO dpuHaH- 
cupaHe 3a o6y4eHneTO cm. Bcm^km ocTaHa/in y-mxa 6e3n/iaTHO v\ no/iy-mxa 
ycneiueH cTapT b KapnepaTa cm Ha codpTyepeH i/mweHep! 

ToBa ca flaHHMTe 3a bcm^km ycnewHO 3aB"bpLumin. B TOBa <-\v\cno He 6ponM 
cTyfleHTMTe, npeMMHa/in o6y4eHi/iflTa "BtBefleHne b nporpaMi/ipaHeTo" (Hafl 
1000 flyujn), 3aiflOTO ro/iaMa 4acr ot Tax He ycnaxa fla 3aB"bpiuaT ycnewHO v\ 
fla npeMMHaT b c/ieflBaiflOTO hmbo Ha o6y4eHne. 

Bcm4km Te3M flaHHM ce OTHacflT 3a Y<-\e6nv\9\ ueHTbp Ha AKafleMnaTa b Codpna. 
B cbiflOTO BpeMe b HAPC BapHa o6y4eHMfl npeMMHaxa oiue fleceTKM M/iaflM 
xopa, komto ycneujHO 3ano4Haxa pa6oTa c/ieflTOBa. 

Ktfle pa6oTHT Bi>3nMTaHMMMTe Ha HAPC? 

HaunoHa/iHaTa aKafleMna no pa3pa6oTKa Ha codpTyep flafle 6e3n/iaTHO 3HaHna, 
yMeHMfl, npodpecufl m pa6oTa Ha ctotmum M/iaflM xopa v\ npoflt/ixaBa fla ro 
npaBM ycneujHO v\ b MOMeHTa. Cpefl dpupMMTe, komto HaeMaT Ha pa6oTa B"b3nn- 
TaHnun Ha AKafleMnaTa ca cBeT0BH0M3BecTHM KOMnaHMM KaTO SAP, Telerik, 
Siemens v\ Johnson Controls. 

CneflBa cnncbK c MMeHa Ha dpupMM, b komto 3ano4Haxa pa6oTa B"b3nMTaHMun 
Ha HAPC, npeMMHa/in npe3 6e3n/iaTHMTe o6y4eHMfl b nepnofla 2005-2008 r. : 

- Ot KypcoBeTe Core Java Developer B"b3nMTaHMun Ha HAPC 3ano4Haxa 
pa6oTa b c/ieflHMTe dpupMM (flafleHM ca no a36y4eH pefl): Abritus, Acsior, 
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Antipodes, Bank Service, Bianor, Borica, Comsoft, Fadata, GB Services, 
Glaxo SK, I:FAO, Insight Technologies, ITSS, Johnson Controls, Lex BG, 
Logical Factor, MAG Studio, Merkatis, Micro Focus, MusalaSoft, Ocean 
Solutions, Prolet IT, Rila Solutions, Rushmore Digital, SAP, Sciant, 
Seeburger Informatik, Sentido, Siemens, Solitron, Stemo, HflM, HHdpop- 
MaunoHHO 06cny>KBaHe, nupaHKO Br, Cnv\v\py\. 

- Ot KypcoBeTe Core .NET Developer B"b3nMTaHMun Ha HAPC 3ano4Haxa 
pa6oTa b c/ieflHMTe dpupMM (flaflei-m ca no a36y4eH pefl): Amexis, 
Applied Language Solutions, Easy Credit, Insight Technologies, 
Interconsult Bulgaria (ICB), Kontrax, MAG Studio, Micro Focus, Musala 
Soft, Omnisoft, Portelus, Propeople, Rila Solutions, RISK Engineering, 
Sysconsulting, Telerik, Unicoders, Wasmar Solutions, Wohnfinder, 
Ba/iBeT, MHdpopMaunoHHO 06cny>KBaHe, Me/iOH Bt/irapufl, OMeracodrr. 

- KypcoBeTe no C++ 6axa ochobho cnoHcopupaHM ot dpupMa Euro Games 
Technology (EGT), KtfleTO pa6oTAT fleceTKM BtsnnTaHnun Ha HAPC. 

- KypcoBeTe no Embedded C 6axa ochobho cnoHcopupaHM ot dpupMa 
Johnson Controls v\ noBeneTO BaBtpuju/in Te3M o6y4eHMfl pa6oTHTTaM. 

3a hakom dpupMM KaTo Telerik, SAP, InterConsult Bulgaria (ICB), Johnson 
Controls, Euro Games Technology (EGT), Acsior, Fadata v\ Seeburger 
Informatik HAPC npoBefle MHflMBMflya/iHM nporpaMM 3a o6y4eHne v\ cera BtB 
BCAKa ot™x pa6oTAT no Hafl 10 BtsnnTaHnun Ha AKafleMn^Ta. 

OMHaHCOBaTa Kpn3a m HAPC 

TbM KaTO HacToamaTa KHura M3/iM3a Ha na3apa b nepnofl Ha fl"b/i6oKa 
CBeTOBHa dpuHaHcoBa Kpn3a, Tpa6Ba fla o6achmm, <-\e Kpn3aTa MMa cepno3HO 
OTpa>KeHne Btpxy I/IT nHflycTpnaTa v\ pecneKTMBHO Btpxy o6y4eHMflTa b 
AKafleMMflTa. B"bB Bp"b3Ka c Kpn3aTa npi/ieMvr v\ o6y4eHMHTa b HAPC no 
CTuneHflMM ot cocpTyepHM dpupMM ca cm/iho orpaHM4eHM. Yc/iOBMATa 3a KaHflM- 
flaTCTBaHe m npneM ca npoMeHeHM v\ 3a bcm^km KypcoBe e B"bBe,qeHO 
MMHMMa/iHO 3an/iaiuaHe. noBe^e i/rndpopMaui/m MoweTe fla HaMepnTe Ha catrra 
Ha HAPC: http://academy.devbq.org . 

nor/ieA KbM c"bfli>p>KaHMeTO Ha KHiiraTa 

HeKa cera pa3meflaMe HaKpaTKo KaKBo hm npeflCTon c/ieflBaiflMTe maBM Ha 
KHuraTa. U4e pa3Ka>KeM no hako/iko M3pe4eHMfl 3a BCflKa ot tax, 3a fla 3HaeTe 
KaKBO bm 04a KBa fla Hay-n-rre. 

T/iaBa 1. Bi>BefleHMe b nporpaMMpaHeTO 

B maBaTa " B^BefleHne b nporpaMMpaHeTO " me pa3meflaMe ocHOBHMTe 
TepMMHM ot nporpaMMpaHeTO v\ me HanniueM ntpBaTa cm nporpaMa. U4e ce 
3ano3HaeM c TOBa KaKBO e nporpaMMpaHe m KaKBa e Bp"b3KaTa My c KOMnio- 
TpMTe m nporpaMHMTe e3Mu,M. HaKpaTKo me pa3r/ieflaMe ocHOBHMTe eTanM npM 
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nucaHeTO Ha cocjrryep. U4e BtBefleM e3MKa Java m me ce 3ano3HaeM c Java 
n/iaTcfiopMaTa v\ Java TexHo/iornnTe. U4e pa3meflaMe KaKBM noMoiuHM cpefl- 
CTBa ca hm Heo6xoflMMM, 3a fla MO>KeM fla nporpaMnpaMe Ha Java. LU,e 
i/i3no/i3BaMe Java, 3a fla HanniueM rrbpBaTa cm nporpaMa, me a KOMnmii/ipaMe 
m M3n"b/iHMM KaKTO ot KOMaHflHMfl pefl, TaKa m ot cpefla 3a pa3pa6oTKa Eclipse. 
LU,e ce 3ano3HaeM c flOKyMeHTaunaTa Ha Java, kohto no3BO/iflBa no-HaTa- 

TbLLIHO M3C/ieflBaHe Ha B"b3M0>KH0CTl<1Te Ha e3MKa. 

T/iaBa 2. IIpmmmtmbhm tm noB6 m npoMGH/iMBM 

B maBaTa " npuMmnBHn Ti/inoBe v\ npoMeH/iMBu " me pa3meflaMe npuMMTHB- 
HMTe TunoBe v\ npoMeH/iMBM b Java - KaKBO npeflcraB/iflBaT v\ KaK ce pa6o™ c 
tax. ri"bpBO me ce cnpeM Ha TwiOBeTe flaHHM - ue/iOHnc/ieHM TunoBe, pea/iHM 
TunoBe c n/iaBaifla 3aneTaa, 6yneB Tun, cuMBo/ieH Tun, o6eKTeH Tun v\ 
CTpuHroB Tun. U4e npofl"b/i>Ki/iM cTOBa KaKBO e npoMeH/iMBa, KaKBM ca He m h wre 
xapaKTepucTMKM, KaK ce fleicnapupa, KaK ce npucBO^Ba ctomhoct m KaKBO e 
MHML4Ma/iM3auna Ha npoMeH/iMBa. U4e ce 3ano3HaeM v\ c flpyroTO HanMeHO- 
BaHne Ha npoMeH/iMBaTa, a no-T04HO - "MfleHTMcjDMKaTop". K"bM Kpaa Ha 
maBaTa me ce cnpeM Ha /lMTepa/iMTe. 

T/iaBa 3. OnepaTopu m M3pa3M 

B maBaTa " OnepaTopn, M3pa3M " me ce 3ano3HaeM c onepaTopnTe v\ fleMCTBM- 

HTa, KOMTO Te M3B"bpi±IBaT B"bpxy pa3/lM4HMTe TMnOBe flaHHM. U4e pa3flCHMM 

npnopnTeTa Ha onepaTopnTe v\ rpynnTe onepaTopn cnopefl 6poa Ha apryMeH- 
TMTe, komto npi-ieMaT v\ TOBa KaKBO fleMCTBue M3B"bpi±iBaT. C/iefl TOBa me 
pa3r/ieflaMe npeo6pa3yBaHeTO Ha TunoBe, 3amo e Hy>KHO v\ KaK fla ce pa6oTMM 
c Hero. HaKpaa me pa3flCHMM KaKBO npeflcraB/iflBaT M3pa3MTe v\ KaK ce 

M3nO/13BaT. 

T/iaBa 4. Bxofl m M3XOfl ot KOH30/iaTa 

B maBaTa " Bxoa m M3xofl ot K0H30/iaTa " me ce 3ano3HaeM c K0H30/iaTa. IHe 
o6achmm KaKBO npeflcraB/iflBa th, Kora v\ KaK ce M3no/i3Ba, KaKBM ca npuHun- 
nuTe Ha noBe^eTO nporpaMHM e3nun 3a flOCTbn ao K0H30/iaTa. U4e ce 3ano3- 
HaeM c hakom ot B"b3M0>KH0CTMTe Ha Java 3a B3anM0fleMCTBne c noTpe6nTe/ifl. 
U4e pa3r/ieflaMe ocHOBHMTe noTOun 3a BxoflHO-M3xoflHM onepaunn System. in, 
System. out M System. err, K/iacvr Scanner M M3no/l3BaHeTO Ha cfiopMaTM- 
pamn HM30Be 3a OTne^aTBaHe Ha flaHHM b pa3/iM4HM cjDopMaTM. 

T/iaBa 5. Yc/iobhm kohctpykljmm 

B maBaTa " Ycjiobhh KOHCTpyKunn " me pa3meflaMe yc/iOBHMTe KOHCTpyKunn b 
Java, 4pe3 komto MOweM fla M3n"b/iHflBaMe pa3/iM4HM fleMCTBi/m b 3aBMCMMocT 
ot h a KaKBO yc/iOBne. U4e o6achmm cnHTaKcuca Ha ycnoBHi/rre onepaTopn: if m 
if-eise c noflxoflflLflH npuMepn v\ me pa3acHMM npaKTM^ecKOTo npmio>KeHMe 
Ha onepaTopa 3a M36op switch. U4e o6"bpHeM BHMMaHne Ha flo6pnTe npaK- 



flpeflroBop 67 



tmkm, komto e Hy>KHO Aa 6"bflaT c/ieflBaHM, c ue/i nocTuraHe Ha no-flo6"bp ctm/i 
Ha nporpaMi/ipaHe npn M3no/i3BaHeTO Ha B/io>KeHM v\ flpyrn BMflOBe yc/iOBHM 

KOHCTpyKUMM. 

T/iaBa 6. LJmkjim 

B nnaBaTa " Umkjim " me pa3meflaMe KOHCTpyKUMMTe 3a umk/im, c komto MO>KeM 
fla M3n"b/iHflBaMe flafleH cjDparMeHT nporpaMeH koa MHoroKpaTHO. IHe pa3r/ie- 
flaMe KaK ce pea/iM3npaT noBTopeHna c yc/iOBue (while m do-while umk/im) m 
KaK ce pa6oTM c for- u menu. LUe flafleM npuMepn 3a pa3/iM4HMTe bt^mokhoctm 
3a flecfiMHupaHe Ha umcb/i, 3a Ha^MHa mm Ha KOHcrpyi/ipaHe m 3a hakom ot 
ocHOBHMTe mm npM/io>KeHMfl . HaKpaa me pa3meflaMe KaK mokcm fla M3no/i3- 
BaMe HAKO/iKO uMKt/ia eflMH b flpyr (B/io>KeHM umk/im). 

T/iaBa 7. MacuBM 

B maBaTa " MacMBM " me ce 3ano3HaeM c MacMBMTe KaTO cpeflCTBa 3a o6pa- 
6oTKa Ha nopeflMua ot eflHaKBM no tmih e/ieMeHTM. LUe o6achmm KaKBo 
npeflCTaB/iflBaT MacMBMTe, KaK mokcm fla fleicnapMpaMe, cb3flaBaMe m MHMUMa- 
/iM3MpaMe MacMBM. LUe o6"bpHeM BHMMaHMe Ha eflHOMepHMTe m m HoroMepHMTe 
MacMBM. LUe pa3meflaMe pa3/iM4HM Ha^MHM 3a o6xo>KflaHe Ha MacMB, 4eTeHe 
ot CTaHflapTHMfl Bxofl m oTne^aTBaHe Ha CTa Hfla pth m a M3xofl. LUe flafleM mhoto 
npMMepM 3a 3afla4M, komto ce pewaBaT c M3no/i3BaHeTo Ha MacMBM m me bm 
noKa>KeM ko/iko no/ie3HM ca Te. 

T/iaBa 8. EpoMHM cmctcmm 

B r/iaBaTa " Bpomhm cMCTeMM " me pa3meflaMe Ha^MHMTe Ha pa6oTaTa c 
pa3/iM4HM 6pomhm CMCTeMM m npeflCTaBAHeTo Ha 4Mc/iaTa b tax. rioBene 
BHMMaHMe me OTfle/iMM Ha npeflCTaBAHeTO Ha <-\v\cnara b fleceTM4Ha, flB0M4Ha 
m LuecTHafleceTM4Ha 6poMHa CMCTeMa, TbM KaTO Te ce M3no/i3BaT MacoBO b 
kom nioTbpHaTa TexHMKa m b nporpaMMpaHeTo. LUe o6achmm m Ha^MHMTe 3a 

KOflMpaHe Ha 4MCJ10BMTe flaHHM B KOMniOTbpa M BMflOBeTe KOflOBe, a MMeHHO: 

npaB KOfl, o6paTeH koa, flont/iHMTe/ieH koa m flB0M4H0-fleceTM4eH koa. 

T/iaBa 9. MeTOflM 

B r/iaBaTa " MeTOAM " me ce 3ano3HaeM noAPo6HO c TOBa KaKBo e mctoa m 3amo 
ce M3no/i3BaT MeTOAM. LUe pa36epeM KaK ce A^K/iapMpaT mctoam m KaKBo e 
CMrHaTypa Ha mctoa- LUe HaynMM KaK Aa c"b3AaAeM co6cTBeH mctoa m 
cbOTBeTHO KaK Aa ro M3no/i3BaMe (M3BMKBaMe) b noc/ieACTBMe. LUe pa36epeM 
KaK Mo>KeM Aa M3no/i3BaMe napaMeTpM b mctoam m KaK Aa BtpHeM pe3y/iTaT ot 
MeTOA- HaKpaa me npenopT^aMe hakom yTBtpAeHM npaKTMKM npM pa6oTaTa c 

MeTOAM. 
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Vnasa 10. PeKypcMn 

B r/iaBaTa " PeKypci/ia " me ce 3ano3HaeM c peKypci/mTa v\ HeMHMTe npmiowe- 
HMfl. PeKypcuflTa npeflcraB/iflBa Momna TexHMKa, npn kohto eflMH MeTOfl 
M3BMKBa caM ce6e cm. C Hea MoraT fla ce pewaBaT c/io>khm KOM6nHaTopHM 
3afla4M, npn komto c jieKOTa MoraTfla 6"bflaT M34epnBaHM pa3/iM4HM K0M6nHa- 
tophm KOHcjDnrypaunM. U4e bm noKa>KeM mhoto npuMepn 3a npaBM/iHo m 
HenpaBM/iHo M3no/i3BaHe Ha peKypci/m v\ me bm y6eflMM kojiko no/ie3Ha Mo>Ke 
flaeTsi. 

T/iaBa 11. Cb3flaBaHe m M3no/i3BaHe Ha o6eKTM 

B r/iaBaTa " Cb3,gaBaHe i/i M3no/i3BaHe Ha o6eKTi/i " me ce 3ano3HaeM HaKpaTKo 
c ocHOBHMTe noHATMfl b o6eKTHO-opneHTnpaHOTO nporpaMnpaHe - K/iacoBeTe 
m o6eKTMTe - h me o6achmm KaK fla M3no/i3BaMe K/iacoBeTe ot craHflapTHkrre 
6n6/inoTeKM Ha Java. U4e ce cnpeM Ha hakom 4ecro M3no/i3BaHM cucTeMHM 
K/iacoBe m me bmamm KaK ce cb3flaBaT v\ M3no/i3BaT TexHM MHCTaHunn 
(o6eKTn). me pa3r/ieflaMe KaK MO>KeM fla ocbmecTB^BaMe flocrbn ,qo no/ieTaTa 
Ha flafleH o6eKT, KaK fla M3BMKBaMe KOHCTpyKTopn v\ KaK fla pa6oTMM cbc 
CTaTM4HMTe no/ieTa b K/iacoBeTe. HaKpaa me ce 3ano3HaeM c noHATneTO 
naKeTM - KaK bo hm noMaraT, KaK fla rn BK/iiCHBaMe v\ M3no/i3BaMe. 

T/iaBa 12. 06pa6oTKa Ha M3K/itOMeHM5i 

B r/iaBaTa " 06pa6oTKa Ha i/i3Kntc"-ieHi/ia " me ce 3ano3HaeM c v\3Kn\o<-\eHv\9\Ta b 
Java m o6eKTHO-opneHTnpaHOTO nporpaMnpaHe. LU,e ce Hay-ii/iM KaK fla ri/i 
npuxBamaMe 4pe3 KOHCTpyKunaTa try-catch, KaK fla rn npeflaBaMe Ha 
npeflxoflHMTe MeTOfli/i 4pe3 throws i/i KaK fla xBtp/iflMe co6cTBeHM m/im 
npuxBaHaTM M3KnK34eHMfl. U4e flafleM peflnua npuMepn 3a M3no/i3BaHeTO mm. 
U4e pa3r/ieflaMe TunoBeTe nsK/iKj^eHMfl v\ Mepapxn^Ta, kohto o6pa3yBaT. 
HaKpaa me ce 3ano3HaeM c npefli/iMCTBaTa npn M3no/i3BaHeTO Ha v\3Kn\o<-\eHv\9\ 
m c TOBa KaK HaM-npaBM/iHO fla rn npn/iaraMe b KOHKpeTHM cmyaunn. 

T/iaBa 13. Cmmbo/ihh HH30B6 

B r/iaBaTa " Cmmbojihm HM30Be " me ce 3ano3HaeM cbc cuMBO/iHMTe HM30Be: KaK 
ca pea/iM3npaHM Te b Java v\ no KaKbB Ha^MH MoweM fla o6pa6oTBaMe 
TeKCTOBo c"bfl"bp>KaHMe. LU,e npemeflaMe pa3/iM4HM MeTOflu 3a MaHnny/iauna Ha 
TeKCT; me HayMkiM KaK fla M3B/iM4aMe noflHM30Be no 3aflafleHM napaMeTpn, KaK 
fla TbpcuM 3a KnK)40BM flyMM, KaKro m fla OTfle/iflMe eflMH hm3 no pa3fle/iMTe/in. 
U4e ce 3ano3HaeM c MeTOflu v\ K/iacoBe 3a no-e/ieraHTHO v\ ctpmktho cjDopMaTM- 

paHe Ha TeKCTOBOTO Cbfl"bp>KaHl<ie Ha K0H30/iaTa, C pa3/lM4HM MeTOflMKM 3a 

M3Be>KflaHe Ha 4nc/ia, a cbmo v\ c M3Be>KflaHeT0 Ha OTfle/iHM kom noHeHTi/i Ha 
TeKymaTa flaTa. HaKpaa me npeflOCTaBMM no/ie3Ha MHcfiopMauMfl 3a pery- 

/lflpHMTe M3pa3M M me Hay4MM no KaK"bB Ha4MH fla M3B/lM4aMe flaHHM, 

OTroBapamn na onpefle/ieH iua6/iOH. 
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T/iaBa 14. flecpkiHkipaHe Ha K/iacoBe 

B r/iaBaTa " flecfri/iHi/ipaHe Ha K/iacoBe " me pa36epeM KaK MoweM p,a flecfiMHM- 
paMe co6cTBeHM K/iacoBe v\ kom ca e/ieMeHTMTe Ha K/iacoBeTe. IHe ce HayMkiM 
fla fleK/iapupaMe no/ieTa, KOHCTpyKTopn m cBOMCTBa b K/iacoBeTe. IHe 
npunoM hum KaKBO e MeTOfl v\ me pa 3 lump mm 3HaHMflTa cm 3a MOflncjDMKaTopn v\ 
HMBa Ha flOCTbn ao no/ieTaTa v\ MeTOflMTe Ha K/iacoBeTe. IHe pa3r/ieflaMe 
oco6eHOCTMTe Ha KOHCTpyKTopnTe m noflpo6HO me o6achmm KaK o6eKTMTe ce 
cbxpaHABaT b flMHaMM4HaTa naMeT v\ KaK ce MHnuna/insnpaT no/ieTaTa mm. 
HaKpaa me o6achmm KaKBO npeflcraB/iflBaT cTaTM4HMTe e/ieMeHTM Ha K/iaca - 
no/ieTa (BKnK)4MTe/iH0 KOHCTaHTu), CBOMCTBa m MeTOflu m KaK fla rn no/i3BaMe. 

T/iaBa 15. Tckctobm cpa^/ioBe 

B r/iaBaTa " TeKCTOBM cpaM/iOBe " me ce 3ano3HaeM c ocHOBHMTe noxBa™ npn 
pa6oTa c TeKCTOBM c^afi/iOBe b Java. U4e pa3flCHMM KaKBO e TOBa noTOK, 3a 
KaKBO c/iy>KM m KaK ce no/i3Ba. U4e o6achmm KaKBO e Te kcto b dpawn v\ KaK ce 
neTe m nuiue b TeKCTOBM cfiaM/iOBe. U4e fleMOHCTpupaMe v\ o6achmm flo6pnTe 
npaKTMKM 3a npuxBaiflaHe m o6pa6oTKa Ha MSK/iKJ^eHMfl, B"b3Hi/iKBamn ripn 
pa6oTaTa c cj)aM/iOBe. Pa36npa ce, bcm^ko TOBa me OHar/ieflMM v\ fleMOH- 
CTpupaMe Ha npaKTMKa c mhoto npuMepn. 

T/iaBa 16. /Imhgmhm CTpyKTypii OTflaHHM 

B r/iaBaTa " JlMHeMHM cTpyKTypn ot flaHHki " me ce 3ano3HaeM c hakom ot 
ocHOBHMTe npeflCTaBAHMfl Ha flaHHMTe b nporpaMnpaHeTO. U4e bmamm KaK npi/i 
onpefle/ieHa 3aaa4a eflHa CTpyKTypa e no-ecpeKTMBHa m yao6Ha ot flpyra. LU,e 
pa3r/ieflaMe cTpyKTypnTe "cnncbK", "creK" v\ "onawKa" v\ thxhoto npn/io>Ke- 
Hue. noflpo6HO me ce 3ano3HaeM v\ c hakom ot pea/iM3aunMTe Ha Te3M 
CTpyKTypn. 

T/iaBa 17. fltpBeTa m rpacpM 

B r/iaBaTa " .Q'bpBeTa m rpac^n " me pa3meflaMe t. Hap. fltpBOBMflHM cTpyKTypn 
ot flaHHM, KaKBMTO ca fltpBeTaTa v\ rpacpMTe. no3HaBaHeTO Ha cBOMCTBaTa Ha 
Te3M cTpy KTypn e Ba>KHO 3a cbBpeMeHHOTO nporpaMnpaHe. Bc^Ka ot tax ce 
M3no/i3Ba 3a MOfle/inpaHeTo Ha npo6/ieMM ot pea/iHOCTTa, komto ce pewaBaT 
ecfieKTMBHO c TflXHa noMom- U4e pa3meflaMe b p,eTav\nv\ KaKBO npeflcraB/iflBaT 
fltpBOBMflHMTe cTpyKTypn flaHHM i/i me noKaweM TexHMTe ochobhm npeflMMCTBa 
m HeflOCTaTbun. U4e aaaeM npuMepHM pea/iM3aunM v\ 3afla4M, fleMOHCTpupamn 
pea/iHaTa mm ynoTpe6a. U4e ce cnpeM no-noapo6HO Ha flB0M4HMTe fltpBeTa, 
HapefleHMTe abouhhh fltpBeTa 3a npeTbpcBaHe v\ 6a/iaHcnpaHMTe fltpBeTa. 
U4e pa3meflaMe crpyKrypaTa ot flaHHM "rpacf)", BMflOBeTe rpacjjn v\ THXHaTa 
ynoTpe6a. U4e noKa>KeM KaK ce pa6oTM c BrpafleHMTe b Java n/iaTcjDopMaTa 
MMn/ieMeHTauuM Ha 6a/iaHcnpaHM fltpBeTa. 
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T/iaBa 18. PeHHMUM, xeuj-Ta6/iMMM m MHO>KecTBa 

B r/iaBaTa " Pe^Hnun, xeLu-Ta6jinun m MHo>KecTBa " me pa3r/ieflaMe hhkom no- 

C/10>KHM CTpyKTypM OT flaHHM KaTO pe4HML4M M MHO>KeCTBa, M TeXHMTe 

pea/iM3aunM c xeiu-Ta6/iML4M v\ 6a/iaHcnpaHM fltpBeTa. U4e o6achmm b fleTafi/iM 
KaKBO npeflCTaB/iflBaT xeiunpaHeTO m xeiu-Ta6/iML4MTe m 3amo ca TO/iKOBa 
Ba>KHM b nporpaMnpaHeTO. U4e flucKyTupaMe noHSTneTO "K0/iM3na" m KaK ce 
no/iy^aBaT K0/iM3MMTe npn pea/iM3au,Mfl Ha xeiu-Ta6/iML4M v\ me npeflno>KMM 
pa3/iM4HM noflxoflu 3a pa3peiuaBaHeT0 mm. me pa3r/ieflaMe a6cTpaKTHaTa 
CTpyKTypa flaHHM "MHOwecrBo" m me o6hchmm KaK Mowe fla ce pea/iM3npa 
4pe3 pe^HMK m 4pe3 6a/iaHcnpaH0 fltpBO. LU,e flafleM npuMepn, komto mjiio- 
CTpupaT npn/io>KeHMeTO Ha onucaHMTe cTpyKTypn ot flaHHM b npaKTMKaTa. 

T/iaBa 19. CTpyKTypM ot flaHHM - cbnocTaBKa m 
npenop-bKM 

B r/iaBaTa " OrpyKTypM ot flaHHM - cbnocraBKa m npenop~bKM " me CbnocraBMM 
eflHa c flpyra crpy KTy p v\ Te flaHHM, komto pa3r/ieflaxMe flo MOMeHTa, no 
OTHOweHkie Ha CKopocrra, c koato M3B"bpujBaT ochobh MTe onepaunn (flo6a- 
BflHe, TbpceHe, M3TpnBaHe v\ t.h.)- LU,e flafleM KOHKpeTHM npenoptKM b KaKBM 
CMTyaunn KaKBM CTpyKTypM ot flaHHM fla no/i3BaMe. LU,e o6achmm Kora fla 
npeflno^eTeM xeiu-Ta6/iML4a, Kora MacMB, Kora flMHaMMneH MacMB, Kora 
MHO>KecTBO, pea/iM3MpaH0 4pe3 xeiu-Ta6/iML4a m Kora 6a/iaHCMpaH0 fltpBo. 
Bcm4km Te3M CTpyKTypM MMaT BrpafleHa b Java n/iaTcjDopMaTa MMn/ieMeHTauMa. 
Ot Hac ce MCKa eflMHCTBeHO fla MO>KeM fla npeueHHBaMe Kora koh CTpyKTypa 
fla no/i3BaMe, 3a fla nMiueM e<JpeKTMBeH m Hafle>KfleH nporpaMeH koa. Mmchho 
Ha TOBa e nocBeTeHa Ta3M maBa - Ha e<JpeKTMBHaTa pa6oTa etc CTpyKTypM ot 

flaHHM. 

T/iaBa 20. FlpMHUjMriM Ha o6eKTHO-opneHTnpaHOTO 
nporpaMMpaHe 

B r/iaBaTa " flpMHUMriM Ha o6eKTHo-opMeHTMpaHOTo nporpaMMpaHe " me ce 
3ano3HaeM c npMHUMnMTe Ha o6eKTHO-opMeHTMpaHOTO nporpaMMpaHe: Hacne- 
fl^BaHe Ha K/iacoBe m MMn/ieMeHTMpaHe Ha MHTepcJpeMCM, a6crpaKu,Mfl Ha 
flaHHMTe m noBefleHMeTO, Kancy/iauMa Ha flaHHMTe m cKpMBaHe Ha MH<JpopMa- 
UMfl 3a MMn/ieMeHTauMATa Ha K/iacoBeTe, no/iMMopcf)M3"bM m BMpTya/iHM 
MeTOflM. U4e o6achmm b fleTaM/iM npMHUMnMTe 3a cBtpsaHocT Ha oTroBop- 
HOCTMTe m (JpyHKUMOHa/iHO oeBtpsBaHe (cohesion m coupling). U4e onMiueM 
HaKpaTKO KaK ce M3B"bpi±iBa o6eKTHO-opMeHTMpaHO MOfle/iMpaHe m KaK ce 
cb3flaBa o6eKTeH MOfle/i no onMcaHMe Ha flafleH 6M3Hec npo6/ieM. U4e ce 
3ano3HaeM c e3MKa UML m po/iflTa My b npoueca Ha o6eKTHO-opMeHTMpaHOTo 
MOfle/iMpaHe. HaKpaa me pa3r/ieflaMe cbBceM HaKpaTKO KOHu,enu,MflTa "iua6- 
/iohm 3a flM3aMH" m me flafleM hakojiko TMnM4HM npMMepa 3a iua6/iOHM, 

UJMpOKO M3nO/13BaHM b npaKTMKaTa. 
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T/iaBa 21. KanecTBeH nporpaMeH koa 

B maBaTa " Ka^ecrBeH nporpaMeH koa " me pa3r/ieflaMe ocHOBHi/rre npaBM/ia 3a 
nucaHe Ha Ka^ecTBeH nporpaMeH koa. IHe 6"bfle o6"bpHaTO BHMMaHne Ha 
MMeHyBaHeTO Ha e/ieMeHTMTe ot nporpaMaTa (npoMeH/iMBM, MeTOflu, K/iacoBe v\ 
flpyrn), npaBM/iaTa 3a cjDopMaTupaHe v\ noflpe>KflaHe Ha KOfla, flo6pnTe npaK- 
tmkm 3a M3rpa>KflaHe Ha bmcoko Ka^ecTBeHM MeTOflu v\ npuHunnnTe 3a 
Ka^ecTBeHa flOKyMeHTauna Ha KOfla. IHe 6"bflaT flafleHM mhoto npuMepn 3a 
Ka^ecTBeH m HeKa^ecTBeH koa. IHe 6"bflaT onucaHM v\ octinuna/iHUTe KOHBeH- 
Umm ot Sun 3a nucaHe Ha Java, k3kto m JavaBeans cneunc})MKauMflTa. B 
npoueca Ha pa6oTa me 6"bfle o6acHeHO KaK fla ce M3no/i3Ba cpeflaTa 3a 
nporpaMnpaHe, 3a fla ce aBT0MaTM3npaT hskom onepaunn KaTO <£opMa™paHe 
m npepa6oTKa Ha KOfla. 

T/iaBa 22. KaK fla pew a Ba Me 3aflaHM no 
nporpaMMpaHe? 

B maBaTa " KaK fla pewaBaMe 3aaa<-\v\ no nporpaMMpaHe? " me flucKyTupaMe 
eflMH npenop"b4MTe/ieH noflxofl 3a pewaBaHe Ha 3afla4M no nporpaMMpaHe v\ 
me ro M/irocTpupaMe Har/ieflHO c pea/iHM npuMepn. U4e flucKyTupaMe MH>Ke- 
HepHMTe npuHunnn, komto Tpa6Ba fla cneflBaMe npn peiuaBaHeTO Ha 3afla4M 
(komto Ba>KaT b ro/iflMa creneH v\ 3a 3ap,a<-\v\ no MaTeMaTMKa, cj)M3MKa v\ flpyrn 
flucunn/iMHn) m me rn noKa>KeM b fleMCTBue. U4e onmueM crbnKMTe, npe3 
komto npeMMHaBaMe npn peiuaBaHeTO Ha hhkojiko npuMepHM 3afla4M m me 
fleMOHCTpupaMe KaKBM rpeiuKM ce no/iy^aBaT, aKO He c/ieflBaMe Te3M cTbnKM. 
me o6"bpHeM BHMMaHne Ha hakom b3>khm CTbnKM ot peiuaBaHeTO Ha 3afla4M 
(KaTO HanpuMep TecTBaHe), komto o6mkhob6ho ce nponycKaT. 

T/iaBM 23, 24, 25. npuMepHM TeMM ot M3n mtm b HAPC 

B r/iaBMTe " flpuMepHM TeMM ot i/i3ni/m/i b HAPC " me pa3meflaMe yc/iOBHATa m 
me npefl/io>KMM peiueHMfl Ha fleBeT npuMepHM 3afla4M ot Tpn npuMepHM 
M3nnTa b HAPC, npoBefleHM Ha 30.09.2005 r. , Ha 8.04.2006 r. m Ha 
11.12.2005 r. ripn peiuaBaHeTO mm me npM/io>KMM Ha npaKTMKa onucaHaTa 
MeTOflO/iorna b TeMaTa " KaK fla peiuaBaMe 3aaa<-\v\ no nporpaMMpaHe ". 

3a M3no/i3BaHaTa TepMMHO/ioriin 

Tbki KaTO HacTOfliunflT TeKCT e Ha 6"b/irapcKM e3MK, me ce oni/rraMe fla orpaHM- 
hmm ynoTpe6aTa Ha aHr/inMCKM TepM mhm, aoko/ikoto e B"b3M0>KH0. CbiuecrBy- 
BaT o6a4e ocHOBaTe/iHM npn^MHn fla M3no/i3BaMe v\ aHr/inMCKMTe Te p m m h m 
Hapefl c 6"b/irapcKMTe mm eKBMBa/ieHTu: 

- no-ro/iflMaTa 4acr ot TexHu^ecKaTa flOKyMeHTauna 3a Java e Ha 

aHMMMCKM e3MK (nOBe^eTO KHMTM M B 4aCTH0CT OCj)MLlMa/lHaTa flOKyMeH- 

Taunfl) m 3aT0Ba e mhoto b3>kho 4MTaTe/iMTe fla 3HasT aHr/iMMCKua 
eKBMBa/ieHT Ha BceKM M3no/i3BaH TepMMH. 
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- Mhoto ot M3 no/13 BaHMTe TepMMHM He ca npflKO cB"bp3aHM c Java m ca 
HaB/ie3/in OTflaBHa b nporpaMMCTKua waproH OTaHr/iMMCKM e3MK (Hanpn- 
Mep "fle6"brBaM", "KOMnn/inpaM" v\ "n/i"brnH"). Te3M TepMMHM me 6"bflaT 
M3nncBaHM HaM-^ecTO Ha Knpn/inua. 

- Hhkoi/i TepMMHM (HanpMMep "framework" m "deployment") ca TpyqHO 
npeBOflMMM m Tpa6Ba fla ce M3no/i3BaT 3aeflH0 c opMTMHa/ia b cko6km. B 
HacroflmaTa KHMra Ha MecTa TaKMBa TepMMHM ca npeBewflaHM no pa3- 
/1M4HM Ha^MHM (cnopefl KOHTeKCTa), ho BMHarM npM ntpBo cpemaHe ce 

flaBa M OpMrMHa/lHMflT TepMMH Ha aHT/lMMCKM e3MK. 

KaK B"b3HMKHa T33M KHMra? 

HecTO ce c/iyMBa hakom fla Me nonMTa ot koh KHMra fla 3ano4He fla ce y<-\v\ Ha 
nporpaMMpaHe. CpemaT ce eHTycMa3MpaHM M/iafle>KM, komto MCKaT fla ce y-\ar 
fla nporpaMMpaT, ho He 3HaaT ot Kbfle fla 3ano4HaT. 3a ctxa/ieHMe m a3 He 
3HaM Koa KHMra fla mm npenopt^aM. CemaM ce 3a mhoto khmtm 3a Java - m Ha 
6"b/irapcKM m Ha aHr/iMMCKM, ho hmkoh ot Tax He y-\v\ Ha nporpaMMpaHe. HflMa 
mhoto khmtm (oco6eHO Ha 6"b/irapcKM e3MK), komto fla y^aT Ha KOHuenuMMTe 
Ha nporpaMMpaHeTo, Ha a/iropMTMM4Ho m Mc/ieHe, Ha crpyKTypM ot flaHHM. MMa 
khmtm 3a Ha^MHaeiflM, komto y-\ar Ha e3MKa Java, ho He m Ha ocHOBMTe Ha 
nporpaMMpaHeTo. UMa m hhkojiko xy6aBM khmtm 3a nporpaMMpaHe Ha 6"b/i- 
rapcKM e3MK, ho ca Be^e ocTape/iM. 3HaM hakojiko TaKMBa khmtm 3a C m 
riacKa/i, ho He m 3a Java m/im C#. B KpaMHa cMeTKa HAMa xy6aBa KHMra, kohto 
ropeiflo fla npenop"b4aM Ha BceKM, komto MCKa fla ce 3axBaHe c nporpaMMpaHe 
ot Hy/iaTa. 

JlMncaTa Ha xy6aBa KHMra no nporpaMMpaHe 3a Ha^MHaeiflM b eflMH momcht hm 
MOTMBMpa fla ce xBaHeM m fla HanMiueM TaKaBa KHMra. PeiuMXMe, <-\e MoweM fla 
noMorHeM m fla flafleM 3HaHMfl m BfltxHOBeHMe Ha mhoto M/iaflM xopa fla ce 
3axBaHaT cepM03H0 c nporpaMMpaHe. 

HcTopufiTa Ha T33M KHMra 

McTopMATa Ha Ta3M KHMra e fl"b/ira m MHTepecHa. 3ano4Ba c B"bBeflMTe/iHMTe 
KypcoBeTe no nporpaMMpaHe b HauMOHa/iHa aKafleMMa no pa3pa6oTKa Ha 
codrryep (HAPC) npe3 2005 r., KoraTO nofl p"b ko bo actboto Ha CBeT/iMH HaKOB 
3a tax e M3roTBeHO y4e6HO cbfltpxaHMe 3a Kypc "BtBefleHMe b nporpaMMpa- 
HeTo etc C#". C/iefl TOBa to e aflanTMpaHO KbM Java m TaKa ce no/iynaBa 
KypcbT "BtBefleHMe b nporpaMMpaHeTo c Java". npe3 roflMHMTe TOBa y4e6Ho 
cbfltpxaHMe npeTbpnflBa flOCTa npoMeHM m noflo6peHMa m flocTMra flo eflMH 

M34MCTeH M 3aB"bpLUeH BMfl. 

KtM cTapTMpaHeTO Ha npoeKTa (aBrycT 2008) Kypcvr "BtBefleHMe b nporpa- 
MMpaHeTo c Java" ce npenoflaBa b HauMOHa/iHaTa aKafleMMa no pa3pa6oTKa Ha 
codrryep no y4e6HM MaTepMa/iM c o6eM 720 PowerPoint c/iaMfla, 3aeflH0 c 
oko/io 110 fleMOHCTpauMOHHM npMMepa m Hafl 200 3afla4M 3a ynpaxHeHMa, 
pa3fle/ieHM b 15 OTfle/iHM TeMM. ToBa e y4e6eH MaTepMa/i no ochobm Ha 
nporpaMMpaHeTo, komto cbfltpwa HaM-Ba>KHMTe KOHuenuMM, c komto eflMH 
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Ha4MHaeu4 Tpa6Ba fla cTapTupa. ToBa e MaTepna/i, komto npepa6oTBaH m 
peflaKTupaH fleceTKM nvm, flo6nn Be^e 3pfl/iocT, ,qo6pe cncTeMaTM3npaH v\ c 
npoBepeHa ecjDeKTMBHOCT. 3amo fla He ro no/i3BaMe KaTO ocHOBa 3a 
c"bfl"bp>KaHMeTO Ha KHuraTa? Hue to^ho TOBa HanpaBMXMe - peiunxMe fla 
HanniueM KHuraTa ptKOBOfleMKM ce ot y4e6HMTe MaTepna/in Ha HAPC, KaTO 
Ao6aBMM ot ce6e cm Haujua onuT v\ flont/iHMM c ome MHcpopMauna, npuMepn v\ 
MHTepecHM 3afla4M. 

C"b6npaHe Ha aBTopcKMfl eKwn 

Pa6oTaTa no KHuraTa 3ano4Ba b eflMH Ton"b/i zieTeH fleH, KoraTO ochobhmat 
aBTop CBeT/iMH HaKOB, BfltxHOBeH ot MfleaTa 3a HanncBaHe Ha y4e6HMK 3a 
KypcoBeTe no "BtBefleHne b nporpaMnpaHeTo" cb6npa eKnn ot flBafleceTi/ma 
M/iaflu cocjDTyepHM MH>KeHepn, eHTycuacTM, komto MMaT >Ke/iaHne fla cnofle/iflT 
3HaHMATa cm m fla HanniuaT no eflHa r/iaBa ot KHuraTa. 

CBeT/iMH HaKOB flecfiMHupa y4e6HOTo cbfltpwaHwe v\ ro pa3fle/ia b r/iaBM v\ 
c"b3flaBa iua6/iOH 3a cbfltpwaHMeTO Ha BCflKa maBa. LLIa6.noHvr cbfltpwa 
CTpyKTypaTa Ha TeKCTa - bcm^km ochobhm 3ar/iaBMa b flafleHaTa r/iaBa m 
bcm4km nofl3ar/iaBMfl. OcTaBa fla ce HanniiiaT TeKCTa, npuMepnTe v\ 3afla4MTe. 

Ha ntpBaTa cpema Ha eKuna y4e6HOTO cbfltpwaHi-ie npeTbpnaBa Ma/iKO 
npoMeHM. no-o6eMHMTe maBM ce pa3fle/iflT Ha hhkojiko OTfle/iHM 4acTM 
(HanpuMep crpyKTypi/iTe ot flaHHn), B"b3HMKBaT hhkojiko hobm maBM (Hanpn- 
Mep pa6oTa c M3KnK)4eHMfl) i/i ce onpefle/iHT aBTopn m peflaKTopn 3a BCflKa 
r/iaBa. MfleaTa e npocTa: BceKM fla Hani/nue no 1 r/iaBa ot KHuraTa m HaKpaa 
fla rn cbeflMHMM. 3a fla ha Ma ro/iflMa pa3/iMKa b cmnoBeTe, cjjopMaTupaHeTO v\ 
Ha^MHa Ha npeflcraBHHe Ha MHcjDopMaunflTa aBTopnTe npneMaT eflMHHO 
P"b ko BOflCTBo Ha nucaTe/ifl, b KoeTo cTporo ce onucBaT bcm^km npaBM/ia 3a 
nucaHe. B KpafiHa cMeTKa BceKM cm MMa TeMa m nucaHeTo 3anoHBa. 

3a npoeicra ce c"b3flaBa cam" 3a cbBMecma pa6oTa b eKnn b Google Code Ha 
aflpec http://code.qooqle.eom/p/introjavabook/ , KbfleTO ctom noc/ieflHaTa 
Bepcufl Ha BCM4KM TeKCTOBe m MaTepna/in no KHuraTa. 

3aflanMTe m cpoKOBeTe 

KaKTO B"bB BceKM npoeKT, c/iefl pa3npefle/iaHe Ha 3afla4MTe ce c/iaraT KpaMHM 
cpoKOBe 3a BCflKa ot tax, 3a fla ce n/iaHupa pa6oTaTa BhB BpeMeTO. no n/iaH 
KHuraTa Tpa6Ba fla M3/ie3e ot ne^aT npe3 oktombpm, ho TOBa He ce c/iyMBa b 
cpoK, 3aifl0T0 MHoro ot aBTopnTe ce 3a6aBHT, a hakom B"bo6me He i/i3n"b/iHflBaT 
noeTMfl aHra>KMMeHT. 

KoraTO MflBa ntpBi/m KpaeH cpoK eflBa no/ioBi/maTa ot aBTopnTe ca totobm Ha 
BpeMe. CpoKOBeTe ce yfl"b/i>KaBaT m ro/iflMa 4acr ot aBTopi/rre 3aB"bpiuBaT 
pa6oTaTa no cBOHTa r/iaBa. 3ano4Ba pa6oTaTa Ha peflaKropnTe. napa/ie/iHO 
HflKon aBTopn flonncBaT. 3a hakom maBM ce TbpcflT hobm aBTopn, 3aiuoTo 
opurnHa/iHMflT aBTop ce npoBa/ia m 6nBa oTCTpaHeH. 
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Hakojiko Meceua no-KbCHO KHuraTa e roTOBa Ha 90%, aBTopi/rre 3ary6BaT 
eHTycna3"bM pa6oTaTa 3ano4Ba fla b^pbh mhoto 6aBHo v\ M"b4H0. CBeT/iMH 
HaKOB ce onuTBa fla KOMneHci/ipa v\ fla floni/icBa HeflOB"bpujeHi/iTe TeMM, ho 
pa6oTaTa e mhoto. BtnpeKM 30-Te 4aca, komto tom B/iara KaTO Tpyfl BceKM 
CBo6ofleH yuKeHfl, pa6oTaTa e mhoto m Bee He cBtpiuBa Meceun Hapefl. 

Bcm4km aBTopn noflueHABaT cepno3HO o6eMa Ha pa6oTaTa v\ TOBa e ochobho 
npn4MHaTa 3a 3a6aB3HeTo Ha HeMHaTa noaBa. ABTopnTe cm mmc/iat, <-\e 
nucaHeTO CTaBa 6"bp30, ho MCTMHaTa e, <-\e 3a eflHa cTpaHnua TeKCT (4eTeHe, 
nucaHe, peflaKTi/ipaHe, npenpaBHHe i/i t.h.) OTMBa cpeflHO no 1 4ac pa6oTa, Ta 
flopn m noBe^e. CyMapHO 3a HanncBaHeTo Ha unnara KHura ca bji okchm oko/io 
800-1000 pa6oTHM 4aca Tpyfl, pa3npefle/ieHM cpefl bcm^km aBTopn i/i peflaK- 
Topn, KoeTO ce paBHHBa Ha Hafl 6 Meceua pa6oTa Ha eflMH aBTop Ha rrb/ieH 
pa6oTeH fleH. noHexe bcm^km aBTopn nmuexa b cbo6oahoto cm BpeMe, pa6o- 
TaTa BtpBeiue 6aBHO v\ OTHe 4-5 Meceua. 

ABTOpCKMflT KO/16KTMB 

ABTOpCKMflT KO/ieKTMB e HaMCTMHa T/iaBHUflT BMHOBHMK 3a CblfleCTByBaHeTO Ha 

Ta3M KHura. HanncBaHeTO Ha TeKCT c TaK"bB o6eM v\ TaKOBa Ka^ecTBO e 
cepno3Ha 3afla4a, kohto M3MCKBa mhoto BpeMe. 

Mfle^Ta 3a ynacTue Ha TO/iKOBa mhoto aBTopn e flo6pe npoBepeHa, TbM KaTO 
no noflo6eH Ha^MH ca HanncaHM Be^e hakojiko flpyrn khmtm (KaTO "nporpa- 
MnpaHe 3a .NET Framework"). BtnpeKM, <-\e OTfle/iHMTe r/iaBM ot KHuraTa ca 
nucaHM ot pa3/iM4HM aBTopn, Te c/ieflBaT eflMHeH ctm/i m bmcoko Ka^ecTBO. 
Bcm4km r/iaBM ca flo6pe cTpyKTypupaHM, c mhoto 3amaBMfl v\ nofl3ar/iaBna, c 
mhoto m noflxoflfliflu npuMepn, c flo6"bp ctm/i Ha M3Ka3 v\ eflHaKBO cfiopMa- 
TupaHe. 

EKnn"bT, Hannca/i HacToaiflaTa KHi/ira, e cbCTaBeH ot xopa, komto MMaT cmieH 
MHTepec KbM nporpaMnpaHeTO v\ >Ke/iaaT 6e3B"b3Me3flHO fla cnofle/iflT cBOMTe 
3HaHMfl KaTO ynacTBaT b HanncBaHeTO Ha eflHa v\nv\ hako/iko ot TeMMTe. Hakom 
ot ynacTHMUMTe b eKuna ca 6mbujm cTyfleHTM ot HAPC, npeMMHa/in ycnewHO 
o6y4eHnaTa b AKafleMnaTa. flpyrn ca maTHM zieKTopn b HAPC. TpeTM ca 
npocTo eHTycuacTM. Hafi-xy6aBOTO e, <-\e bcm^km aBTopn, cbaBTopn v\ peflaK- 
Topn ot eKuna no pa3pa6oTKaTa Ha KHuraTa ca nporpaMMCTM c pea/ieH 
npaKTM^ecKM onuT, KoeTO 03Ha4aBa, <-\e 4MTaTe/iaT me no^epnn 3HaHna, 
npaKTMKM m cbBeTM ot xopa, pea/iM3npa/in ce b cocjrryepHaTa nHflycTpna. 

y^acTHMUMTe b npoeKTa flafloxa cboh Tpyfl 6e3B"b3Me3flHO, 6e3 fla no/iy^aT 
MaTepna/iHM m/im flpyrn o6/iarn, 3amoTO noflKpenaxa nfle^Ta 3a HanncBaHe Ha 
flo6pa KHura 3a Ha^MHaeiflu nporpaMMCTM Ha 6"b/irapcKM e3MK m MMaxa cm/iho 
>Ke/iaHne fla noMorHaT Ha CBOMTe 6"bfleiflM KO/iern fla HaB/ifl3aT 6"bp30 b 
nporpaMnpaHeTO. 

C/ieflBa KpaTKO npeflCTaB^He Ha aBTopnTe (no a36y4eH pefl). 
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EopMC Bl>/1KOB 

Bopnc B"b/iKOB e coc|)TyepeH MHweHep b^b cfjupMa CSC ( www.csc.com ). Tom e 
npenoflaBaTe/i b^b OaKy/ueTa no MaTeMaTMKa m MHcjDopMaTMKa Ha ri/iOBflMBCKM 
yHMBepcuTeT "riancuM Xn/ieHflapcKn", Kb,qeTO e 3aB"bpiuM/i cBOMTe 6aKa/ia- 
BtpcKa m MarncTbpcKa creneHM. MMa onuT c pa3pa6oTKaTa Ha BMcoKOKa^ecT- 
BeH cocjrryep b 06/iacTra Ha 3acTpaxoBaHeTO m 3flpaBeona3BaHeTO. Bopnc e 
cepTMcjDMunpaH pa3pa6oT4MK, M3no/i3Ba/i lunpoK cneicrbptT OT TeXHO/lOTMH, 
npeflMMHO cB"bp3aHM cbc C/C++ m Java. HeroBMTe npocj)ecMOHa/iHM MHTepecu 
BK/iK)4BaT coc[)TyepHM apxnTeKTypn, flM3aMH m npouecu 3a ecjjeKTMBHO 
ynpaB/ieHne Ha cocfrryepHM npoeKTM. MoweTe aa ce cB"bp>KeTe c Hero no e- 
mail: b.valkov@qmail.com . 

Bece/iMH Ko/ieB 

Bece/iMH Ko/ieB e cTapiun cocfrryepeH MHweHep, ptKOBOfln/i pa3/iM4HM eKunn v\ 
npoeKTM. KaTO nporpaMMCT MMa onuT c pa3HOo6pa3HM TexHO/iornn, 4acr ot 
komto ca C/C++, .NET v\ Java. ripoeKTMTe, no komto e pa6oTM/i, BK/iK)4BaT 
ro/ieMM ye6 6a3npaHM cucTeMM, cmctcmm 3a MamnHeH npeBOfl, mkohom n^ecKn 
cocfrryep m flp. MHTepecnTe My o6xBamaT pa3pa6oTBaHeTO Ha cbBpeMeHHM 
npn/io>KeHMfl ot BCflKaKtB xapaKTep, b komto ce fltp^n Ha Ka^ecTBOTO. 
Bece/iMH MMa onMT KaTO zieKTop b HauMOHa/iHaTa aKaaeMMfl no pa3pa6oTKa Ha 
cocjrryep b 06/iacTTa Ha .NET TexHO/iorMMTe. B MOMeHTa tom cneflBa KoMnio- 
TbpHM HayKM B"bB OaKyriTeTa no MaTeMaTMKa m MHcjjopMaTMKa Ha CocJdmmckm 
yHMBepcMTeT "Cb. K/iMMeHT OxpMflCKM". Mo>KeTe fla ce cBtpweTe c Hero no e- 
mail: vesko.kolev@qmail.com . HeroBMAT /iM4eH 6/ior e flocTbneH ot aflpec: 
http://veskokolev.bloqspot.com . 

B/iaflMMMp 14a He b (Tsachev) 

B/iaflMMMp UaHeB e cocfrryepeH pa3pa6oT4MK b HauMOHa/iHa aKafleMMa no 
pa3pa6oTKa Ha cocfrryep (HAPC). MHTepecMTe My ca cB"bp3aHM HaM-Be^e c 
open-source TexHO/iorMMTe, M3no/i3BaHM c Java n/iaTcJx)pMaTa. Y^acTBa/i e b 
pa3pa6oTKaTa Ha npoeKTM b 06/iacira Ha MHTepHeT yc/iyrMTe, ro/ieMM m Ma/iKM 
MHcj)opMauMOHHM cMCTeMM 3a ynpaB/ieHMe m flpyrM. 

B/iaflMMMp e zieKTop b HauMOHa/iHaTa aKafleMMa no pa3pa6oTKa Ha cocfrryep 
(HAPC), KtfleTo BOflM pa3/iM4HM KypcoBe cB"bp3aHM c pa3pa6oTKaTa Ha 
cocJnyepHM npoflyKTM c Java. 

3aB"bpiuM/i e SaKa/iaBtpcKa cTeneH no cneuMa/iHOCT "npM/io>KHa MaTeMaTMKa" 
B"bB OaKyriTeTa no MaTeMaTMKa m MHcfiopMaTMKa Ha CocJjmmckm YHMBepcMTeT 
"Cb. K/iMMeHT OxpMflCKM". no BpeMe Ha c/ieflBaHeTO cm TaM boam ynpawHeHMH 
no nporpaMMpaHe c Java. B MOMeHTa cneflBa MarMCTpaTypa etc cneuMa/iHOCT 
"CocjDTyepHM TexHO/iorMM" b cbiMMfl 4)aKy/iTeT. 

JlM4HaTa My ye6 crpaHMua ce HaMMpa Ha aapec http://info.tsachev.org/ . 
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fla Ha mi A/ieKCkieB 

flaHan/i A/ieKcueB e cryfleHT b TpeTM Kypc b TexHi/mecKi/m YHMBepcuTeT - 
Cocj)Mfl, cneuna/iHOCT "KoMnrorbpHM cucTeMM v\ TexHO/iornn". Pa6oTM KaTO 
nporpaMMCT b^b dpwpMa Insight Technologies ( www.insiqht-bq.net ) v\ /leicrop 
icbM HauMOHa/iHa aKaaeMkia no pa3pa6oTKa Ha codrryep (HAPC) . OcHOBHi/rre 
My npo(JpecnoHa/iHM MHTepecu ca Haco^eHM KbM ye6 nporpaMnpaHeTO. flaHami 
e ocHOBeH yMacTHMK b Java npoeKTkrre b y4e6HaTa /ia6opaTopnfl Unidevelop 
( http://unidevelop.org/ ) KbM TY-CodpMH. Mo>KeTe fla ce cB"bp>KeTe c Hero no e- 
mail: danail al@abv.bq . 

Jli»He3ap Bohckob 

/l"bHe3ap Eo>kkob e cryqeHT, nocnefleH Kypc, b TexHu^ecKM YHMBepcuTeT - 
Co<Jpnfl, cneuna/iHOCT MM Ha aHmnMCKM e3MK. Tom MMa 3Ha4MTe/ieH oni/rr b 
pa6oTaTa c .NET Framework, Visual Studio v\ Microsoft SQL Server. Pa6o™/i e 
KaTO nporpaMMCT v\ npenoflaBaTe/i 3a HaunoHa/iHa aKafleMna no pa3pa6oTKa 
Ha codrryep (HAPC) v\ MT OTfle/ia Ha KoKa-Ko/ia EoT/rbpc, Mp/iaHflna, fl"b6/iMH. 
Mo>KeTe fla ce cB-bp>KeTe c JTb4e3ap no e-mail: lachezar.bozhkov@qmail.com . 

Jl-t»He3ap UeKOB 

J1"b4e3ap UeKOB e codrryepeH i/mweHep i/i M3c/ieflOBaTe/i b 06/iacTra Ha 
ceMaHTM4HMTe TexHO/iornn B"bB dpupMa Ontotext Lab ( www.ontotext.com ). 
3aB"bpiuM/i e TexHM4ecKM YHMBepcuTeT Codpua cneuna/iHOCT "KoMyHMKaunoHHa 
TexHMKa m TexHO/iornn". Jrb4e3ap e pa6o™/i b hako/iko dpupMM KaTO cTapiun 
nporpaMMCT 1/1 MMa nomefl Hafl ua/iocTHMfl npon3BOflCTBeH ui/iKb/i Ha codrry- 
epHMTe npoflyKTM. OcHOBHaTa eKcnepTM3a Ha Hwesap e b npoeKTupaHeTO m 
pea/iM3aunflTa Ha ro/ieMM KopnopaTMBHM npn/iOKeHna 6a3npaHM Ha Java v\ 
SOA TexHO/iornnTe. JTb4e3ap e to/iam npi/iBtpweHMK Ha npaBM/iHOTo M3no/i3- 
BaHe Ha npuHunnnTe Ha o6eKTHO opueHTupaHOTO nporpaMnpaHe v\ npmiara- 
HeTO Ha noflxoflfliMMTe cTpyKTypn OTflaHHM. 3a Bp^Ka MO>KeTe fla M3no/i3BaTe 
HeroBMfl e-mail: luchesar.cekov@qmail.com . 

MapMH TeoprMeB 

MapnH TeoprneB e SAP KOHcy/iTaHT b Coca Cola HBC IT Shared services. 
no/iyLiaBa cBOflTa 6aKa/iaB"bpcKa creneH b TexHi/mecKi/i yHMBepcuTeT - Codpua 
c/iefl 4acTM4H0T0 cm cneflBaHe v\ pa3pa6oTBaHe Ha flun/iOMHaTa cm pa6oTa b 
MTa/iMfl, b Universita degli Studi di Pavia. BaBtpujmi e HauMOHa/iHaTa aKafle- 
MMa 3a pa3pa6oTBaHe Ha codpTyep (HAPC) v\ e ce ptmcJd m 14 v\ pa h KaTO Sun 
Certified Java Programmer. npodpecMOHa/iHMTe MHTepecu Ha MapnH ca Haco- 
<-\env\ KbM ye6-6a3npaHMTe Java TexHO/iornn - EJB, Seam, JSF m BHeflpaBaHe 
Ha SAP ERP peiueHMfl. Mo>KeTe fla ce cBtpweTe c MapnH TeoprneB Ha e-mail: 
adalmirant@abv.bq . 
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Mapuo rieuieB 

Mapno rieiueB e codpTyepeH pa3pa6oT4MK BhB cfjupMa Nonillion ( www. 
nonillion.com ), Sun cepTuc^nunpaH Java MHweHep. Tom y^acTBa aKTMBHO b 
nucaHeTO Ha TexHM4ecKM cTaTMM v\ MaTepna/in, pa3pa6oTKa Ha btdHluhm 
npoeKTM KaTO freelance developer v\ BOfleHe Ha KypcoBe no nporpaMnpaHe c 
Java. B MOMeHTa Mapno cneflBa 1/lHdpopMaTMKa b Hob 6"b/irapcKM yHMBepcuTeT. 
npodpecMOHa/iHMTe My MHTepecu BK/iK)4BaT pa6oTa c MHOBaTMBHM TexHO/iornn, 
MHdpopMaunoHHa curypHOCT, codpTyepHM apxnTeKTypn v\ flM3aMH. JIuhhuat 
6/ior Ha Mapno e http://peshev.net/bloq . 

MapMfiH HeHHeB 

MapuflH HeH^eB e codpTyepeH pa3pa6oT4MK b Insight Technologies 
( www.insiqht-bq.net ) v\ zieKTop b HaunoHa/iHa aKafleMna no pa3pa6oTKa Ha 
codpTyep ( academy.devbq.org ). BoflM/i e peflnua KypcoBe 3a o6y4eHne v\ npe- 
KBa/indpnunpaHe Ha codpTyepHM cneuna/incTM b MT MHflycTpuflTa. Tom e 
cryqeHT, nocneaeH Kypc, B"bB OaKy/ueTa no MaTeMaTMKa m MHdpopMaTMKa Ha 
CodpMMCKM yHM BepcMTeT "Cb. K/iMMeHT OxpMflCKM", cneu,Ma/iHOCT MHdpopMa- 
TMKa. npodpecMOHa/iHMTe My MHTepecM ca Haco^eHM KbM pa3pa6oTKaTa Ha 
enterprise npM/io>KeHMa c Java TexHO/iorMMTe, .NET n/iaTdpopMaTa m MHdpopMa- 
UMOHHaTa cMrypHOCT b Web cpeaa. Mo>KeTe aa ce cBtpweTe c MapM^H no e- 
mail: nenchev.mariyan@qmail.com . 

Mnxan/1 Ctomhob 

MMxaM/i Ctomhob e MarMCTbp "CTonaHCKO YnpaB/ieHMe" b CodpMMCKM YHMBep- 
CMTeT. Tom e 3asbpmv\n e MHdpopMaTMKa othobo b CodpMMCKM YHMBepcMTeT. B 
MOMeHTa e codpTyepeH pa3pa6oT4MK b ro/iflMa 6"b/irapcKa KOMnaHMa. 

Ot hako/iko roflMHM MMxaM/i e xoHopyBaH npenoflaBaTe/i BhB OaKy/iTeTa no 
MaTeMaTMKa m MHdpopMaTMKa KaTO flocera e boam/i 4acr ot zieKUMMTe Ha 
"CbBpeMeHHM Java TexHO/iorMM", 'TlporpaMMpaHe 3a .NET Framework", "Pa3- 
pa6oTKa Ha Java ye6 npM/io>KeHMfl", "LUa6/iOHM 3a flM3aMH" m "Ka^ecrBeH 
nporpaMeH koa". Aktmbho e y^acTBa/i b cb3flaBaHeT0 Ha y4e6HMTe MaTepMa/iM 
3a KypcoBeTe. Boam/i e codpTyepeH Kypc b Hob Bt/irapcKM YHMBepcMTeT. 

MMxaM/i e y^acTBa/i KaTO aBTop b KHMraTa ' TlporpaMMpaHe 3a .NET 
Framework ". Tom e boam/i mhokcctbo /ickumm cB"bp3aHM c Java m .NET 
Framework Ha pa3/iM4HM KOHdpepeHUMM m ceMMHapM. YnacTBa/i e KaTO zieKTop 
b aKafleMM4HMTe ahm Ha MaMKpocodpT. 

MMxaM/i e BOflM/i IT o6y4eHMfl b hako/iko KOMnaHMM b B"b/irapMfl m eflHa b 
4y>K6MHa. Bmji e zieKTop Ha KypcoBe no Java, Java EE, SOA, Spring b HauMO- 
Ha/iHaTa aKaaeMMa no pa3pa6oTKa Ha codpTyep (HAPC) . 

MMxaM/i e pa6oTM/i b odpMCMTe Ha KOMnaHMM KaTO Siemens, HP, EDS b 
Xo/iaHflMa, TepMaHMfl m apym AtpwaBM, KaTO TaM e HaTpyna/i cepM03eH onMT 
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KaKTO 3a co dpTy e p h oto M3KycTB0, TaKa m 3a Ka^ecTBeHOTO nucaHe Ha cocjrryep 
4pe3 y^acTneTO cm b ro/ieMM codpTyepHM npoeKTM. 

/lM4HMflT My 6/ior e flocTbneH Ha aapec: http://mihail.stoynov.com/bloq/ . 

HMKO/iaft BacM/ieB 

HnKO/iaM Bacn/ieB e 3aB"bpiuM/i 6aKa/iaB"bpcKaTa cm CTeneH B"bB OaKy/ueTa no 
MaTeMaTMKa m MHdpopMaTMKa Ha CocJdmmckm yHMBepcuTeT "Cb. K/iMMem" Oxpufl- 
ckm", cneuna/iHOCT "MaTeMaTMKa m MHdpopMaTMKa". B MOMeHTa e cryqeHT ki>m 
Ma rMCTbpcKMTe nporpaMM Ha CodpMMCKM y HMBepcMTeT "Cb. K/immbht OxpMfl- 
ckm", cneuMa/iHOCT "YpaBHeHMa Ha MaTeMaTM^ecKaTa dpM3MKa m npM/io>KeHMfl" 
m yHM BepcMTeTa b Ma/iara, McnaHMa, cneuMa/iHOCT "CodpTyepHO MH>KeHepcTBO 

M M3KyCTBeH MHTe/ieKT". 

no BpeMe Ha cb3flaBaHeT0 Ha KHMraTa MMa 4eTMpMroflMiueH onMT KaTO 
nporpaMMCT b pa3/iM4HM codpTyepHM KOMnaHMM. 

Tom e cepTMdpMijMpaH Sun nporpaMMCT3a Java 2 Platform, SE 5.0. 

B nepMOfla 2002-2005 r e 6m/i acMCTeHT K"bM KypcoBeTe no nporpaMMpaHe 
BOfleHM oTflou. Bo>KMflap CeHflOB, "Yboa b nporpaMMpaHeTo" m "CTpyKTypM ot 
flaHHM m nporpaMMpaHe". 

MHTepecMTe My ca cB"bp3aHM c npoeKTMpaHeTo m MMn/ieMeHTauMATa Ha 
codpTyep m y^acTMe b aKafleMM4HM fleMHOCTM. 

3a Bp"b3Ka c Hero Mo>KeTe fla M3no/i3BaTe HeroBaTa e/ieKTpoHHa noma: 
nikolay.vasilev@qmail.com . 

HMKOJiaft Heflfl/IKOB 

HMKO/iaM Hefla/iKOB e npe3MfleHT Ha AcouMauMa 3a MHdpopMauMOHHa 
cMrypHQCT , TexH M^ecKM flMpeKTop Ha nopTa/ia 3a e/ieKTpoHHM pa3n/iaiuaHMfl m 
yc/iyrM eBG.bg m 6M3Hec KOHcy/iTaHT b flpyrM KOMnaHMM. HMKO/iaM e 
npodpecMOHa/ieH pa3pa6oT4MK Ha codpTyep, KOHcy/iTam" m npenoflaBaTe/i c 
flt/iroroflMiueH onMT. Tom e aBTop Ha peflMua ct3tmm m ny6/iM KaijMM m zieKTop 
Ha MHo>KecTBO KOHdpepeHUMM m ceMMHapM b 06/iacTTa Ha codpTyepHMTe 
TexHO/iorMM m m HdpopMau,MOHHaTa cMrypHocT. npenoflaBaTe/icKMHT My onMT ce 
npocTMpa ot acMCTeHT no "CTpyKTypM ot flaHHM b nporpaMMpaHeTo", 
"06eKTHO-opMeHTMpaHO nporpaMMpaHe etc C++" m "Visual C++" flo zieKTop b 
KypcoBeTe "Mpe>KOBa CMrypHOCT", "CMrypeH nporpaMeH koa", "1/lHTepHeT 
nporpaMMpaHe c Java", "KoHcrpyMpaHe Ha Ka^ecTBeH nporpaMeH koa", 
"nporpaMMpaHe 3a n/iaTdpopMa .NET" m "Pa3pa6oTKa Ha npM/io>KeHMfl c Java". 
HHTepecMTe Ha HMKO/iaM ca KOHuemTJMpaHM Btpxy TexHM^ecKaTa m 6M3Hec 
CTpaHaTa Ha MHdpopMauMOHHaTa CMrypHOCT, Java m .NET TexHO/iorMMTe m 
MOfle/iMpaHeTO m ynpaB/ieHMeTO Ha 6M3Hec npouecM b ro/ieMM opraHM3auMM. 
HMKO/iaM MMa 6aKa/iaB"bpcKa m MarMCTbpcKa CTeneH ot OaKy/iTeTa no 
MaTeMaTMKa m MHdpopMaTMKa Ha CodpMMCKM yH MBepcMTeT "Cb. K/immcht 
OxpMflCKM". KaTO y^eHMK e fl"b/iroroflMiueH cbcre3aTe.n no nporpaMMpaHe, c 
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peflnua npn30BM 0T/iM4Mfl. HeroBMAT ye6 cam e Ha aflpec: 
http://www.nedyalkov.com . 

nen»p Be/ieB 

neTbp Be/ieB e cocfrryepeH MHweHep v\ M3c/ieflOBaTe/i. 3aB"bpujmi e TexHM- 

4eCKM yHMBepCMTeT B COCjDMfl nO CneUMa/lHOCT MHCjDOpMaUMOHHH TeXHO/lOTMH 

K"bM cjDaKy/iTeTa no "KoMnwrbpHM cucTeMM v\ ynpaB/ieHne". rierbp e pa6oTM/i b 
pa3/iM4HM cjDupMM KaTO M/iafluJM nporpaMMcr Ha Java. noHacroflmeM e 

flOKTOpaHT B MHCTMTyTa nO MHCjDOpMaUMOHHM TeXHO/lOrMM npM BAH - COCjDMfl. 

OcHOBHMTe My MHTepecu ca b 06/iacira Ha cocjDTye photo MHweHepcrBO m 
o6eKTHO-opneHTnpaHOTO nporpaMnpaHe. Tom npoflBABa MHTepec v\ b 
06/iacTMTe Ha flMHaMH4HHTe OHTO/iornn, MHoroareHTHMTe cucTeMM v\ crpyKTy- 
puTe ot flaHHM. 3a Bp"b3Ka c nerbp MO>KeTe fla M3no/i3BaTe HeroBna e-mail: 
petone681@qmail.com . 

PaflOc/iaB klBaHOB 

PaflOc/iaB MBaHOB e cocfrryepeH i/mweHep b EBponeficKaTa opraHM3aunfl 3a 
aflpeHM M3c/ieflBaHMfl (CERN) - www.cern.ch . 3aB"bpujmi e OaKy/ueTa no 
MaTeMaTMKa v\ MHcjDopMaTMKa Ha CocJdmmckm yHMBepcuTeT "Cb. K/iMMeHT 
OxpuflCKn" m MMa cepno3eH npocfiecMOHa/ieH onuT b pa3pa6oTKaTa Ha 
cocfnyep. Tom e zieKTop b pefli/iua KypcoBe b CocJimmckm yHMBepcuTeT "Cb. 

K/lMMeHT OxpMflCKM", 4aCTHM KOMnaHMM m opraHM3aunM M e CbaBTOp Ha 

KHuraTa 'TIporpaMnpaHe 3a .NET Framework". Cpefl npocjDecnoHa/iHMTe My 
MHTepecu ca Java TexHO/iornnTe, .NET n/iaTcJx)pMaTa, apxnTeKTypa v\ p,v\3av\H 
Ha cocjDTyepHM cucTeMM v\ ,qp. 

PyMfiHa Tona/iCKa 

PyMAHa Tona/iCKa e cocfrryepeH pa3pa6oT4MK B"bB cfjupMa Fadata 
C www.fadata.bg ). 3aB"bpujmia e cBOflTa 6aKa/iaB"bpcKa creneH b hcmckma 
cpaKy/ueT Ha TexHu^ecKua yHMBepcuTeT b rp. CocjDMa, cneuna/iHOCT "KoMnio- 
TbpHM cucTeMM m TexHO/iornn" m b MOMeHTa cneflBa cBOHTa MarncTpaTypa b 
cbiuna yHM BepcuTeT. OcHOBHMTe npocj)ecMOHa/iHM MHTepecu Ha PyMAHa ca b 
ye6 nporpaMnpaHeTO, ye6 yc/iyrnTe v\ MHTerpaunaTa. Mo>Ke fla ce cBtpweTe c 
Hea Ha mail: rumchoto@abv.bg . 

CTe4>aH CTaeB 

CrecfiaH CTaeB e cocfrryepeH pa3pa6oT4MK BhB cfjupMa ICB ( www.icb.bg ). 
3aHMMaBa ce c pa3pa6oTKaTa Ha ye6 6a3npaHM cucTeMM Ehpxy .NET n/iaTcjDop- 
MaTa. B MOMeHTa tom c/ieflBa MHcj)opMaTMKa B"bB OaKy/iTeTa no MaTeMaTMKa v\ 
MHcj)opMaTMKa Ha CocJdmmckm yH MBepcuTeT "Cb. K/iMMeHT OxpuflCKn". ripocjje- 
cuoHa/iHMTe My MHTepecu ca b 06/iacira Ha ye6 TexHO/iornnTe. Mo>KeTe fla ce 
CB"bp>KeTe c Hero no e-mail: s.staev@gmail.com . 
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CB6T/1MH HaKOB 

CBeT/iMH HaKOB e fli/ipeKTop Ha HanpaB/ieHne "o6y4eHne m KOHcy/iTaunn" b 
HaunoHa/iHa aKafleMna no pa3pa6oTKa Ha cocjDTyep (HAPC), KbfleTO p-bKOBOflu 
eKunn 3a pa3pa6oTKa Ha cocjDTyepHM npoeKTM v\ o6y4aBa cocjDTyepHM cneuna- 
jimctm 3a npaKTM^ecKa pa6oTa b MT MHflycTpuflTa. 

HeroBMTe MHTepecu o6xBamaT M3rpa>KflaHeT0 Ha cocjDTyepHM apxnTeKTypn, 
Java TexHO/iornnTe, .NET n/iaTcjDopMaTa, ye6 npn/iOKeHMATa, 6a3MTe flaHHM, 
o6yHeHneTO Ha cocjDTyepHM cneuna/inc™ v\ ynpaB/ieHneTO Ha npoeKTM v\ eKunn 
3a pa3pa6oTKa Ha cocjDTyep. 

Tom MMa 15-roflmueH onuT KaTO cocjDTyepeH MHweHep, nporpaMMCT, npeno- 
flaBaTe/i v\ KOHcy/iTam", npeMMHa/i ot Assembler, Basic v\ Pascal npe3 C v\ C++ 
AO PHP, Java m C#. Y^acTBa/i e KaTO cocjrryepeH MHweHep, KOHcy/uaHT m 
P"bKOBOflMTe/i Ha eKunn b p,ecerKv\ npoeKTM 3a M3rpa>KflaHe Ha MHcjDopMa- 
Umohhm cucTeMM, ye6 npn/io>KeHMfl, cucTeMM 3a ynpaB/ieHne Ha 6a3M ot 
flaHHM, 6n3Hec npn/io>KeHMfl, ERP cucTeMM m Kpi/mTorpacjDCKi/i MOfly/in. 

CBeT/iMH MMa cepno3eH onuT b M3rpa>KflaHeT0 Ha y4e6HM MaTepna/in, noflro- 
TOBKaTa m npoBe>KflaHeTO Ha KypcoBe 3a o6yHeHMfl no nporpaMnpaHe v\ cbBpe- 
MeHHM cocfjTyepHM TexHO/iornn, HaTpynaH no BpeMe Ha npenoflaBaTe/icKaTa My 
npaKTMKa. ToflMHn Hapefl tom e xoHopyBaH npenoflaBaTe/i no cbBpeMeHHM 
coc()TyepHM TexHO/iornn b CocJdmmckm yHMBepcuTeT "Cb. K/iMMeHT OxpuflCKn", 
KbfleTO BOflu KypcoBe no "npoeKTM pa He v\ aHa/iM3 Ha KOMnwTbpHM a/iro- 
Pmtmm", "MHTepHeT nporpaMnpaHe c Java", "Mpe>KOBa curypHOCT", 'TIporpaMM- 
paHe 3a .NET Framework", "Pa3pa6oTKa Ha Java ye6 npM/io>KeHMfl", "UJa6/iOHM 
3a flM3aMH" m "Ka^ecTBeH nporpaMeH koa". CBeT/iMH e ocHOBaTe/i Ha Hauno- 
Ha/iHaTa aKaaeMi/ia no pa3pa6oTKa Ha cocjDTyep (HAPC) , KbfleTO borv\ KypcoBe 
3a coc()TyepHM MH>KeHepn no HanpaB/ieHna "Core Java Developer" v\ "Core 
.NET Developer", KaKTO m mhoto flpyrn KypcoBe (Java EE, Hibernate, SQL, 
Software Engineering v\ apyri/i). 

CBeT/iMH MMa fleceTKM Hay^HM m TexHM4ecKM ny6/iMKaunM, cBtpsaHM c pa3- 
pa6oTKaTa Ha cocjDTyep, b 6"b/irapcKM v\ 4y>KflecTpaHHM cnncaHna v\ e aBTop Ha 
KHurnTe " MHTepHeT nporpaMi/ipaHe c Java ", " Java 3a umfopoBo no/inMCBaHe Ha 
AO KyMeHTM b ye6 " m " flporpaMkipaHe 3a .NET Framework (>-iacT 1 v\ 2V . Tom e 
peflOBeH zieKTop no TexHu^ecKM KOHcjDepeHunn v\ ceMMHapn v\ ao MOMeHTa e 

M3HeC"b/l Hafl 100 TeXH M4eCKM ZieKUMM no TaKMBa C"b6MTMfl. 

Tom e saBtpujmi 6aKa/iaB"bpcKaTa m MarncTbpcKaTa cm creneH b^b OaKy/iTeTa 
no MaTeMaTMKa v\ MHcjDopMaTMKa Ha CocJdmmckm y HMBepcuTeT "Cb. K/iMMeHT 
OxpuflCKn" m noHacToameM e flOKropam" no M34nc/iMTe/iHa /lHHrBMCTHKa. 

KaTO yneHMK m cTyfleHT CBeT/iMH e no6eflMTe/i b fleceTKM HaunoHa/iHM cbcre- 
3aHMfl no nporpaMnpaHe m e HOCMTe/i Ha 4 Mefla/ia ot Me>KflyHapoflHM o/iMMnn- 
aflu no MHcjDopMaTMKa. 

ripe3 2003 r. tom e HOCMTe/i Ha HarpaflaTa "/J,>koh ATaHacoB" Ha cjDOHflaunfl 
EBpuKa. flpe3 2004 r. no/iynaBa Harpafla "/],>koh ATaHacoB" ot npe3MfleHTa Ha 
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B"b/irapnfl Teoprn ntpBaHOB 3a npuHOca My KbM pa3BMTneT0 Ha MHcfiopMauM- 

OHHMTe TeXHO/lOTMH M MHCj)OpMaL4MOHHOTO 06lJ4eCTBO. 

Tom e eflMH ot y^peflHTe/iMTe Ha B"b/irapcKaTa acounauna Ha pa3pa6oT4nunTe 
Ha cocj)Tyep ( www.devbq.org ) v\ noHacToameM HenH npeaceflaTe/i. 

HeroBMAT /iM4eH 6/ior e flocTbneH ot aflpec: http://www.nakov.com/bloq/ . 
Teoflop Ctogb 

Teoflop CToeB e cocfrryepeH pa3pa6oT4MK BhB cfjupMa Wizefish ( www. 
wizefish.com ). 3aB"bpiuM/i e cneuna/iHOCT MHcfiopMaTMKa b^b OaKy/ueTa no 
MaTeMaTMKa v\ MHcj)opMaTMKa Ha CocJdmmckm yHMBepcuTeT "Cb. K/iMMeHT 
OxpuflCKn". B MOMeHTa c/ieflBa MarncrbpcKa nporpaMa b cbiuna 4)aKy/iTeT, 
cneuna/iHOCT CocjDTyepHM TexHO/iornn. HeroBMTe npocj)ecMOHa/iHM MHTepecu ca 
b 06/iacTTa Ha o6eKTHO-opneHTnpaHMfl aHa/iM3, MOfle/inpaHe v\ M3rpa>KflaHe Ha 
cocjDTyepHM npn/io>KeHMfl, ye6 TexHO/iornnTe v\ b 4acTH0CT M3rpa>KflaHeT0 Ha 
RIA (Rich Internet Applications). 3afl rbp6a cm MMa cepno3eH onuT c a/iropnT- 
mm4ho nporpaMnpaHe; ynacTBa/i e b peflnua y4eHM4ecKM v\ cryqeHTCKki Haun- 

OHa/lHM CbCTe3aHM3 no MHCjDOpMaTMKa. 

XpMCTO TOflOpOB 

XpucTO ToflopoB e cocJnyepeH pa3pa6oT4MK BhB cfjupMa Fadata ( www. 
fadata.bg ). 3aB"bpujmi e cBOflTa 6aKa/iaB"bpcKa cTeneH BhB OaKy/ueTa no 
kom nK)TbpHM cucTeMM m ynpaB/ieHkie Ha TY-Cocj)Mfl, Kb,qeTO cneflBa cBOflTa 
MarncTpaTypa. 3aHMMaBa ce c pa3pa6oTKaTa Ha ye6 npn/iOKeHna, 6a3npaHM 
Ha Java. HeroBMTe npocj)ecMOHa/iHM MHTepecu bk/i K)4 BaT p,v\3av\H, pa3pa6oTKa 
m 3aiMMTa Ha ye6 MHcfjopMauMOHHn cucTeMM. MoweTe aa ce cB"bp>KeTe c Hero 
no e-mail: hgt.todorov@gma il.com . 

L(B51TKO KOHOB 

Ubatko Kohob e cocJrryepeH pa3pa6oT4MK v\ MHCTpyKTop b HaunoHa/iHa 
aKaaeMi/ia no pa3pa6oTKa Ha cocjrryep (HAPC) . Tom MMa onuT c .NET v\ Java 
TexHO/iornnTe. B MOMeHTa cneflBa ripn/iOKHa MaTeMaTMKa b Co4)mmckm 
yHMBepcuTeT "Cb. K/iMMeHT OxpuflCKn". npocjjecMOHa/iHMTe My MHTepecu 
BKnK)4BaT pa6oTa c MHOBaTMBHM TexHO/iornn, cocj)TyepHM apxnTeKTypn v\ 
AM3aMH, KaKTO m npenoaaBaTe/icKa fleMHOCT. /Immhuat My 6/ior e Ha aapec 
http://tsvyatkokonov.blogspot.com/ . 

PeflaKTopiiTe 

OcBeH aBTopnTe cepno3eH npuHOc 3a cb3flaBaHeTo Ha KHuraTa MMaT m peflaK- 
TopnTe, komto ynacrBaxa GesBT^MesflHO b npoBepKaTa Ha TeKCTa v\ npuMepnTe 
m OTCTpa Ha Ba HeTO Ha rpeujKM m npo6/ieMM. CneflBaT peflaKTopnTe v\ TexHua 
npuHOc (no a36y4eH pea). 

- feoprn neH4eB - peaaKTop Ha r/iaBaTa "JlnHeMHM cTpyKTypn OTflaHHM". 
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- MBaM/io MBaHOB - peflaKTop Ha maBMTe 'TIpmmmtmbhm TunoBe m 
npoMeH/iMBu", "OnepaTopn m M3pa3n" v\ "Bxoa m M3xofl ot K0H30/iaTa". 

- Mnpoc/iaB Hmko/iob - peflaKTop Ha maBMTe "Umkjim" m "MeTOflu". 

- HnKO/iaM flaBKOB - peflaKTop Ha maBaTa "MacuBn". 

- Mapno rieiueB - peflaKTop Ha maBMTe "npuHunnn Ha o6eKTHO- 
opueHTupaHOTo nporpaMnpaHe". 

- ri/iaMeH Ta6aKOB - peflaKTop Ha maBMTe "BtBefleHne b nporpaMnpa- 
HeTo", 'TIpmmmtmbhm TunoBe m npoMeH/iMBu", "OnepaTopM M M3pa3kl" M 

"BxOfl M M3X0fl OT K0H30/iaTa". 

- PaflKO JlrouKaHOB - peflaKTop Ha maBaTa "06pa6oTKa Ha MSK/iro^eHMfl". 

- CBeT/iMH HaKOB - peflaKTupa/i fleTaM/iHO no^Tn bcm^km maBM (c flpe6HM 

V\3Kn\0<-\eHV\9i). 

- Toflop Ba/ia6aHOB - peflaicrop Ha maBMTe "PeKypcua", 'TlpuMepHa TeMa 
ot M3nnT b HAPC - 8.04.2006". 

- Toflop CupaKOB - peflaKTop Ha maBMTe "Yc/iobhh KOHCTpyKunn" v\ 

"CklMBO/lHM HM30Be". 

- U,BeTaH Bacn/ieB - peflaKTop Ha maBMTe "MacuBn", "MeTOflu" v\ "flecjDM- 
HupaHe Ha K/iacoBe". 

OT3MBM 

B Ta3M ceKuna cMe c"b6pa/in ot3mbm m mhchmh 3a HacToaiuaTa KHi/ira ot 
M3BecTHM 6"b/irapcKM cocjDTyepHM MHxeHepn, c fl"b/iroroflMUjeH onuT b nporpa- 
MnpaHeTo, pea/iM3npa/in ce noBe^e ot ycnewHO b npo<jpecMHTa cm. Hafl^BaMe 
ce, 4e BceKM ot Bac, komto ncKa fla 6"bfle ycneweH cocjrryepeH MHxeHep KaTO 
tax i/i fla nporpaMupa npo<jpecMOHa/iHO b cepno3Ha cocjrryepHa KOMnaHna, fla 
noc/iyiua cbBeTi/iTe mm m fla OTfle/in flocTaTb4Ho BpeMe Ha Ta3M KHura m Ha 
peiuaBaHeTO Ha 3afla4MTe b nea. Ako He BapBaTe Ha aBTopnTeTHna aBTopcKM 
Ko/ieKTMB, noB^pBaMTe Ha KOJieri/rre ot Microsoft, Google, SAP AG, telerik m 

BCM4KM OCTaHa/lM. 

OT3MB OT HMKO/iaM MaHHeB 

ToBa e HaM-M34epnaTe/iHaTa KHura 3a Ha^MHaeiflu Java pa3pa6oT4MUM, 
flOCTbnHa b B"b/irapi/ifl. Ako TbpcuTe pea/iM3aunfl b Ta3M 06/iacT, He ce 
KO/ie6aMTe - TOBa e KHuraTa, kohto bm e Hy>KHa! 

3a fla cTaHeTe flo6"bp pa3pa6oT4MK Ha cocfrryep, Tpa6Ba fla cTe totob fla 
MHBecTupaTe b HaTpynBaHeTo Ha no3HaHna b hakojiko o6/iacm v\ KOHKpeTHna 
e3MK 3a nporpaMnpaHe e caMO eflHa ot Tax. flo6pnflT pa3pa6oT4MK Tpa6Ba fla 
no3HaBa He caMO cnHTaKcuca m npmio>KHo-nporpaMHMa MHTep<JpeMc Ha e3MKa, 
komto cm e M36pa/i. Tom Tpa6Ba fla npMTexaBa cbiflo TaKa 3afl"b/i6o4eHM 
no3HaHMfl no o6eKTHO-opMeHTMpaHO nporpaMMpaHe, cTpyKTypM ot flaHHM m 
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nucaHe Ha Ka^ecrBeH koa. Tom Tpa6Ba fla noflKpenn Te3M cm no3HaHMfl m cbc 
cepno3eH npaKTM^ecKM onuT. 

KoraTO 3ano4Bax cBOflTa Kapnepa Ha pa3pa6oT4MK Ha cocjrryep npeflu noBe^e 
ot 15 roflMHM, HaMnpaHeTO Ha ufl/iocreH m3T04hmk, ot komto fla Hayna Te3M 
Heifla 6eiue HeB"b3M0>KH0. fla, ToraBa i/iMawe khmtm 3a OTfle/iHMTe nporpaMHM 
e3MUM, ho Te onucBaxa eflMHCTBeHO TexHua cnHTaKcuc. 3a onucaHne Ha 
npmio>KHO-nporpaMHi/ifl MHTepcfieMc Tpfl6Baiue fla ce no/i3Ba caMaTa flOKyMeH- 
Taunfl K"bM 6n6/inoTeKMTe. MMaiue OTfle/iHM khmtm nocBeTeHM eflMHCTBeHO Ha 
o6eKTHO-opneHTnpaHOTo nporpaMnpaHe. Pa3/iM4HM a/iropnTMM v\ cTpyKTypn ot 
flaHHM irbK ce npenoflaBaxa b yHMBepcuTeTa. 3a Ka^ecTBeH nporpaMeH koa He 
ce roBopewe B"bo6me. 

HaynaBaHeTO Ha bcm^km Te3M Heifla „Ha nap^e" v\ ycn/inaTa no c"b6npaHeTo mm 
b eflMHeH ko HTe kct cm ocTaBawe pa6oTa Ha M36pa/iMa „nvra Ha nporpaMMcra". 
rioHAKora eflMH TaicbB caMoo6pa30Bam ce nporpaMMCT He ycnaBa fla 3an"b/iHM 
orpoMHM nponycKM b no3HaHM5iTa cm npocTO 3aw,0T0 hh Ma Mflea 3a thxhoto 
cbiflecTByBaHe. HeKa bm flaM eflMH npMMep, 3a fla M/irocTpMpaM npo6/ieMa. 

npe3 2000 r. noex eflMH to/iam Java npoeKT. EKMnvr, komto ro pa3pa6oTBaiue 
6eiue ot 25 flyiuM m ao MOMeHTa no npoeKTa MMaiue HanMcaHM npM6/iM3MTe/iHO 
4 000 Java K/iaca. KaTO p"bKOBOflMTe/i Ha eKMna, 4acr ot MOflTa pa6oTa 
BK/iK)4Baiije peflOBHOTo npeme>KflaHe Ha KOfla HanMcaH ot flpyrMTe nporpa- 
mmctm. EflMH fleH BMflflx KaK eflMH ot MOMTe KO/ierM 6eiue peujM/i cTaHflapTHaTa 
3afla4a no copTMpaHe Ha MacMB. Tom 6eiue HanMca/i OTfle/ieH MeTOfl ot oko/io 
25 pefla, komto pea/iM3Mpauje TpMBMa/iHMfl a/iropMTbM 3a copTMpaHe no 
MeTOfla Ha Mexyp^eTo. KoraTO otmaox npM Hero m ro 3anMTax 3amo e 
HanpaBM/i TOBa BMecTO fla peujM npo6/ieMa Ha eflMH eflMHCTBeH pefl M3no/i- 
3BaMKM Arrays . sort () , tom ce BnycHa b o6flCHeHMa KaK BrpafleHMa MeTOfl e 
no-TpoMaB m e no-flo6pe Te3M Heifla fla cm tm nMiueiiJ caM. HaKapax ro fla 
otbopm flOKyMeHTauMATa m My noKa3ax, <-\e „TpoMaBMflf" MeTOfl pa6oTM cbc 
cjio>khoct 0(n*log(n)), a HeroBOTO Mexyp^e e eTa/iOH 3a Jiowa npoM3BOflMTe/i- 

HOCT CbC CBOflTa C/10>KHOCT 0(n*n). B C/ieflBaiflMTe HflKOJlKO MMHyTM OT HaiiJMfl 

pa3roBop HanpaBMx m mctmhckoto otkpmtmc - moat KO/iera HflMawe Mflea 
KaKBO e c/io>khoct Ha a/iropMTbMa, a caMMTe My no3HaHMa no era Hfla pth m 
a/iropMTMM 6axa TparM4HM. B noc/ieflCTBMe otkpmx, <-\e tom e 3aB"bpujM/i 
cbBceM flpyr TMn MHxeHepHa cneuMa/iHOCT, a He MHcfiopMaTMKa . B TOBa, 
pa36Mpa ce, HAMa a6co/iK)THO hmlao /ioujo. B no3HaHMATa cm no Java tom He 
OTCTbnBauje Ha ocTaHa/iMTe KO/ierM, komto MMaxa no-fl"b/i"br npaKTM^ecKM onMT 
ot Hero. Ho b T03M fleH HMe oTKpMXMe npa3HMHa b HeroBaTa KBa/iMcjDMKauMfl 
Ha pa3pa6oTHMK, 3a kohto tom He 6eiue m nofl03Mpa/i. 

He MCKaM fla ocTaBaTe c norpeujHM Bne^aT/ieHMa ot Ta3M mctopma. BtnpeKM, 
<-\e eflMH cTyfleHT M3fl"bp>Ka/i ycneujHO ocHOBHMTe cm M3nMTM no cneuMa/iHOCT 
"MHcjDopMaTMKa" etc cMrypHOCT me 3Hae 6a30BMTe a/iropMTMM 3a copTMpaHe m 
me Moxe fla m34mc/im THXHaTa c/io>khoct, tom cbmo me MMa cBOMTe nponycKM. 
Tb>KHaTa MCTMHa e, <-\e b B"b/irapMa y h m Be pc mtctc koto o6pa30BaHMe no Ta3M 
cneuMa/iHOCT Bee oifle e c TBtpfle TeopeTM4Ha Haco^eHOCT. To TBtpfle Ma/iKO 
ce e npoMeHM/io 3a noc/ieflHMTe 15 roflMHM. fla, nporpaMMTe Be^e ce nMiuaT Ha 
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Java i/i C#, ho TOBa ca cbiunTe nporpaMM, komto ce nuiuexa ToraBa Ha Pascal 
i/i Ada. npeflki oko/io Meceu, npnex 3a KOHcy/iTauna cryfleHT ntpBOKypcHMK, 
komto cneflBauje b cneuna/iHOCT „MHd3opMaTMKa" Ha eflMH ot Hafi-ro/ieMMTe 
A"bp>KaBHM yHMBepcuTeTM b B"b/irapna. KoraTo ceflHaxMe p,a npemeflaMe 
3aeflH0 3anncKMTe My ot neKu,v\v\re no „Yboa b nporpaMi/ipaHeTo" 6ax M3yMeH 
ot npuMepHMfl koa flaBaH ot npenoflaBaTe/ia. MMeHaTa Ha MeTOflMTe 6axa 
cMecnua ot aHr/iMMCKM i/i TpaHc/iMTepupaH 6"b/irapcKM. MMaiue MeTOfl calculate 
i/i MeTOfl rezultat. ripoMeH/iMBUTe Hocexa onucaTe/iHMTe MMeHa al, a2, v\ suma. 
fla, b to3m noflxofl HflMa HMiflo Tparn4H0, flOKaTO ce M3no/i3Ba 3a npuMepn ot 
fleceT pefla. Ho KoraTo to3m cTyfleHT 3aeMe c/iefl roflMHM cBoeTO 3ac/iy>KeHo 

MflCTO B H9\ KOM TO/lflM npoeKT, TOM Lfle 6"bfle HaBMKaH OT npoeKTHMfl 
P"bKOBOflMTe/l, KOMTO Lfle My 06flCHflBa 3a KOfl KOHBeHUMfl, MMeHyBaHe c 

npedpMKCM, /iorM4ecKa cB"bp3aH0CT Ha OTroBopHO cTMTe m flMana30H Ha 
aKTMBHOCT. ToraBa Te 3aeflHo me otkpmat HeroBaTa npa3HMHa b no3HaHM3Ta 
no Ka^ecTBeH koa no cbiflMa Ha^MH, no komto HMe c moh KO/iera otkpmxmc 
npo6/ieM HMTe My no3HaHMa b 06/iacTTa Ha a/iropMTM MTe. 

CK"bnM 4MTaTe/iK), cMe/io Mora fla 3aaBfl, <-\e b ptLieTe cm fl"bp>KMijj eflHa 
HaMCTMHa yH MKa/iHa KHMra. HeMHOTO cbfltpxaHMe e nofl6paHO M3K/iK)4MTe/iH0 
BHMMaTe/iHO. To e noflpefleHO m noflHeceHO c BHMMaHMe KbM p,erav\na, Ha 
komto ca cnoco6HM caMO xopa c orpoMeH npaKTM^ecKM onMT m co/imahm 
Hay^HM no3HaHMfl KaTO aBTopMTe Ha Ta3M KHMra. ToflMHM Hapefl Te cbiuo ca ce 

y4M/lM „B flBM>KeHMe", flOn"b/lBaMKM M pa3LLIMpflBaMKM C BO MTe n03HaHMfl. 

Pa6oTM/iM ca roflMHM no orpoM hm codrryepHM npoeKTM, y^acTBa/iM ca b Hay-iHM 
KOHdpepeHUMM, npenoflaBa/iM ca Ha ctotmlim cryfleHTM. Te 3HaaT KaKBO e 
Hy>KHO fla 3Hae BceKM eflMH, komto ce cTpeMM KbM KapMepa b 06/iacTra Ha 
pa3pa6oTKaTa Ha codrryep m ca ro noflHec/iM TaKa, KaKTO hmkoa KHMra no yBOfl 
b nporpaMMpaHeTO He ro e npaBM/ia flo MOMeHTa. TBoeTO nvryBaHe npe3 
cTpa h m 14 MTe me Te npeBefle npe3 cMHTaKCMca Ha e3MKa Java. U4e bmamlu 
M3 no/13 BaHeTO Ha ro/iflMa 4acr ot npM/io>KHO-nporpaM hms My MHTepdpeMc. LU,e 
Hay4Miu ocHOBMTe Ha o6eKTHO-opMeHTMpaHOTo nporpaMMpaHe m me 6opaBMiu 

CB060AHO C TepMMHM KaTO 06eKTM, C"b6MTM3 M M3K/lK) L ieHMfl . LU,e BMAMLU HaM- 
4eCT0 M3 nO/13 Ba HMTe CTpyKTypM OT A3HHM KaTO MaCMBM, A"bPBeTa, xeuj- 

Ta6/iMUM m rpadDM. U4e ce 3ano3Haeuj c HaM-4ecT0 M3 no/13 Ba HMTe a/iropMTMM 3a 
pa6oTa c Te3M cTpyicrypM m me y3Haeuj 3a Tex HMTe n/irocoBe m mmhvcm. U4e 
pa36epeuj KOHuenuMMTe no KOHcrpyMpaHe Ha Ka^ecTBeH nporpaMeH koa h me 
3Haeuj KaKBO p,a M3MCKBai±i ot nporpaMMCTMTe cm, KoraTo hskom p,en cTaHeuj 
P"bKOBOAMTe/i Ha eKMn. B Aont/iHeHMe KHMraTa me Te npeAM3BMKa c mhoto 
npaKTM^ecKM 3aAa4M, komto me tm noMorHaT p,a ycBOMiu no-Ao6pe m no nvra 
Ha npaKTMKaTa MaTepMa/ia, komto ce pa3r/ie>KAa b Hea. A aKO hakoa ot 
3aAa4MTe Te 3aTpyqHM, BMHarM me Mowem p,a nor/ieAHeuj peiueHMeTO, KoeTo 
aBTopMTe npeAocTaBAT 3a bca Ka otthx. 

nporpaMMCTMTe npaBHT rpeujKM - ot TOBa hmkom He e 3acrpaxoBaH. l~lo- 
Ao6pMTe rpeiuaT ot HeAor/ie>KAaHe m/im npeyMopa, no-ziowMTe ot He3HaHMe. 
fla/iM me CTaHeuj Ao6"bp m/im /iolu pa3pa6oT4MK Ha codrryep 3aBMCM M3ua/io ot 
Te6 m HaM-Be^e ot TOBa, aoko/iko cm totob nocToaHHO p,a MHBecTMpani b 
c bo MTe no3HaHMfl - 6m/io 4pe3 KypcoBe, 4pe3 4eTeHe m/im 4pe3 npaKTM^ecKa 
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pa6oTa. Ctc curypHocT o6a4e Mora fla tm Ka>Ka eflHO - ko/ikoto m BpeMe aa 
nHBecTupaiu b Ta3M KHura, ha Ma fla crpewMLu. Ako npeflu hhkojiko roflMHM 
hakom, >Ke/iaeifl fla craine pa3pa6oT4MK Ha codrryep, Me nonnTaiue „Ot K"bfle 
fla 3ano4Ha?" i-mMaLue KaK fla My flaM eflH03Ha4eH ottobop. flHec Mora 6e3 
npnTecHeHMfl fla 3aaBfl - „3ano4HM 0TTa3M KHura!". 

Ot Bee cbpue tm we/iaa ycnex b OB/iaflflBaHeTo Ha Ta m h MTe Java m 
pa3pa6oTKaTa Ha codrryep! 

HnKO/iaM MaHHeB e KOHcynTam" m codrryepeH pa3pa6oT4MK c flt/iroroflMiueH 
onuT b Java Enterprise v\ Service Oriented Architecture (SOA). Pa6o™/i e 3a 
BEA Systems m Oracle Corporation. Tom e cepTudpnunpaH pa3pa6oT4MK no 
nporpaMMTe Ha Sun, BEA v\ Oracle. npenoflaBa codrryepHM TexHO/iornn v\ boam 
KypcoBe no Mpe>KOBO nporpaMnpaHe, J2EE, KoMnpecua Ha flaHHM v\ Ka^ecTBeH 
nporpaMeH koa b ny "riancuM Xn/ieHflapcKn" v\ CY "Cb. K/iMMem" OxpuflCKn". 
BoflM/i e peAnua KypcoBe 3a pa3pa6oT4nun no Oracle TexHO/iornn b u,eH- 
Tpa/iHa m M3T04 Ha EBpona (YHrapua, PbpuMH, C/iOBaKua, C/iOBeHna, Xtp- 
BaTCKa m Apyrn) v\ e y^acTBa/i b Me>KAyHapoAHM npoeKTM no BHeAP^BaHe Ha 
J2EE 6a3npaHM cmctcmm 3a ynpaB/ieHne Ha curypHOCTra. HeroBM pa3pa6oTKM 
b 06/iacTTa Ha a/iropnTMMTe 3a KOMnpecua Ha AaHHM ca npi/ie™ v\ npeAcra- 
BflHM b CAU4 ot IEEE. HnKO/iaM e no^eTeH <-\nen Ha Bt/irapcKa a co una una Ha 
pa3pa6oT4MUMTe Ha codrryep (BAPC) - www.devbq.org . MoweTe Aa ce 
CBtpweTe c HnKO/iaM no email: nick {at} manchev.org. 

Ot3mb ot flaB/iMH flo6peB - ProSyst Labs 

Ka3BaT, <-\e ntpBaTa KHura no nporpaMnpaHe e Ba>KHa, 3aiflOTo onpeAe/ia 
CTM/ia m Ha^MHa, no komto ce M3rpa>KAa eAUH npodpecnoHa/ieH nporpaMMCT. 
Ta3M KHura e nocBeTeHa Ha dpyHAaMeHTa/iHMTe 3HaHna b nporpaMnpaHeTO - 
Ha Ha^a/iOTO HenpoMeHeHO noBe^e ot 30 toahhm m noAHeceHO no eAUH 
Bt/iHyBaifl Ha^MH. CTpyBa cm Aa 3ano4HeTe c Hea! 

KHuraTa "BtBeAeHne b nporpaMnpaHeTo c Java" e otjimmho yMe6H0 noco6ne, 
KoeTo bm AaBa B"b3Mo>KHocT no zieceH m AOCTbneH Ha^MH Aa OBnap,eere ocho- 
BMTe Ha nporpaMnpaHeTO. ToBa e neTaTa KHura, HanncaHa noA p^koboactboto 
Ha CBeT/iMH HaKOB, m cbiflo KaKTO ocTaHa/iMTe, e v\3Kn\o , -\v\TenHO opueHTupaHa 
KbM npaKTMKaTa. Ta e M3n"b/iHeHa c mhoto6pomhm npuMepn v\ npaKTM^ecKn 
cbBeTM 3a peiuaBaHe Ha ochobhm 3aAa4M ot e>KeAHeBHaTa pa6oTa Ha eAUH 
nporpaMMCT. BoAeiflMAT aBTop CBeT/iMH HaKOB e M3BecTeH c npenoAaBaTe/i- 
CKMTe cm yMeHMfl m c 0T/iM4HMa cm yceT KaK Aa o6achm no MHTepeceH M 
pa36MpaeM Ha^MH aopm HaM-c/io>KHMTe tcmm ot pa3pa6oTKaTa Ha codpTyep. 
HeroBMAT A"b-nroroAMiueH onMT KaTo npenoAaBaTe/i m aBTop Ha TexHM^ecKM 
CTaTMM m y4e6HM MaTepMa/iM ca My no3BO/iM/iM Aa noApeAM m cTpyKTypMpa 
Te m MTe ot KHMraTa, TaKa <-\e p,a ce B"b3npMeMaT MaKCMMa/iHO ziecHO ot 
Ha^MHaeiflMTe. 

BtnpeKM ro/ieMMfl 6poM aBTopM, BceKM ot komto c pa3nv\<-\en npodpecMOHa/ieH 
m npenoAaBaTe/icKM onMT, Me>KAy OTRennme r/iaBM Ha KHMraTa ce 3a6e/ifl3Ba 
acHa /iorM4ecKa cBtpsaHOCT. Ta e HanMcaHa pa36MpaeM0, c noApo6HM 
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o6flCHeHMfl m c mhoto, mhoto npuMepn, fla/ie4 ot cyxna aKaaeMi/meH ctm/i, 
npnc"bU4 3a noBe^eTo yHMBepcMTeTCKM y4e6Hnun. 

Haco^eHa KbM npoxo>KflaiMMTe b nporpaMMpaHeTo, KHuraTa noflHaca BHMMa- 
Te/iHO, cTbnKa no crbnKa, Hafi-Ba>KHOTO, KoeTO eflMH nporpaMMCT Tpa6Ba fla 
B/iaflee, 3a fla npaKTMKyBa npodpecMHTa cm - 3ano4BaMKM ot npoMeH/iMBM, 

U.MK/1M M MaCMBM M flOCTMraMKM flO CjDyHflaMeHTa/lHMTe CTpyKTypM OT flaHHM M 

a/iropnTMM. KHuraTa 3acara m Ba>KHM TeMM KaTO peKypcuBHM a/iropnTMM, 
fltpBeTa, rpadpM m xeuj-Ta6/iMu,M. ToBa e eflHa ot Ma/iKOTO khmtm, koato 
cbifleBpeMeHHO y-\v\ Ha flo6"bp nporpaMeH ctm/i m Ka^ecTBeH nporpaMeH koa. 
OTfle/ieHo e flocTaTb^Ho BHMMaHne Ha npuHunnnTe Ha o6eKTHO-opneHTM- 
paHOTo nporpaMnpaHe m o6pa6oTKaTa Ha MSK/iioLieHMfl, 6e3 komto cbBpeMeH- 
HaTa pa3pa6oTKa Ha codrryep e HeMnc/iMMa. 

KHuraTa "BtBefleHne b nporpaMMpaHeTo c Java" y-m Ha Ba>KHMTe npuHunnn m 
KOHuenunn b nporpaMnpaHeTO, Ha Ha^MHa, no komto nporpaMi/icn/rre pa3Cb>K- 
flaBaT /iorn4ecKM, 3a fla pewaBaT npo6/ieMMTe, c komto ce c6/i"bCKBaT b ewe- 
AHeBHaTa cm pa6oTa. Ako Tpfl6Bauje 3ar/iaBMeT0 Ha KHMraTa fla cbOTBeTCTBa 
oifle no-T04HO Ha cbfl"bp>KaHMeTO m, Tfl Tpfl6Baiue fla ce Ka3Ba "OyHflaMeH- 
Ta/iHM ochobm Ha nporpaMMpaHeTo". 

Ta3M KHMra He cbfl"bp>Ka bcm^ko 3a nporpaMMpaHeTo m ha Ma fla bm HanpaBM 
eKcnepTM. 3a fla craHeTe HaMCTMHa flo6pM nporpaMMCTM, bm Tpa6Ba mhoto, 
mhoto npaKTMKa. 3ano4HeTe ot 3afla4MTe 3a ynpawHeHMH c/iefl BCflKa r/iaBa, 
ho He ce orpaHM^aBaMTe caMo c tax. U4e M3nMiueTe xm/iaam peflOBe nporpa- 
MeH koa ao KaTO HaMCTMHa cTaHeTe ao6pm - TaKbB e >KMBOTvr Ha nporpaMMCTa. 
Ta3M KHMra e HaMCTMHa cM/ieH cTapT! B^no/isBaMTe ce ot B~b3M0>KH0CTTa Aa 
HaMepMTe bcm>hko HaM-Ba>KHO Ha Kyn, 6e3 Aa ce nyraje M3 xM/i^AUTe caMoynM- 
Te/1M M CT3TMM b M HTepHeT. Ha A06"bp nvr! 

fl-p flsB/iMH flo6peB e TexHM^ecKM AnpeKTop Ha (JpMpMa npocMCT Jla6c 
( www.prosyst.com ), codrryepeH MH>KeHep c noBe^e ot 15 toahhm onMT, 

KOHCy/lTaHT M y^eH, AOKTOp no KOMniOTbpHM CMCTeMM, KOMn/ieKCM M Mpe>KM. 
riaB/lMH MMa CBeTOBeH npMHOC B pa3BMTMeT0 Ha CbBpeMeHHMTe KOM nK)TbpHM 

TexHO/iorMM m TexHO/iorM4HM cTa h Aa ptm . Tom y^acTBa aKTMBHO b Me>KAyHa- 
POahm CTa h Aa pTM3a 14 mo h h m opraHM3auMM KaTO OSGi Alliance ( www.osqi.org ) m 
Java Community Process ( www.icp.org ), KaKTO m MHMUMaTMBM 3a codrryep c 
OTBopeH koa KaTO Eclipse Foundation ( www.eclipse.org ). naB/iMH ynpaB/i^Ba 
codpTyepHM npoeKTM m KOHcy/iTMpa dpMpMM KaTO Miele, Philips, Siemens, BMW, 
Bosch, Cisco Systems, France Telecom, Renault, Telefonica, Telekom Austria, 
Toshiba, HP, Motorola, Ford, SAP m AP- b 06/iaara Ha BrpaAeHM npM/io>KeHMfl, 

OSGi 6a3MpaHM CMCTeMM 3a aBT0M06M/lM, M06M/1HM yCTpOMCTBa M AOMaiilHM 

Mpe>KM, cpeAn 3a pa3pa6oTKa m Java Enterprise ctpBtpM 3a npM/io>KeHMfl. Tom 
MMa MHoro Hay^HM m TexHM^ecKM ny6/iMKauMM m e y^acTHMK b npecTM>KHM 
Me>KAyHapoAHM KOHdpepeHUMM. 
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OT3MB ot BacM/i flonoBCKM - VMWare 

Ctc curypHOCT 6mx ncKa/i fla MMaM KHMra KaTo Ta3M, KoraTO caMMHT a3 
HaB/iM3ax b nporpaMnpaHeTo. ToBa 6e3 cbMHeHne e eflHa ot HaM-flo6pnTe 
KHkirki no nporpaMnpaHe 3a Ha^MHaemn m noKpuBa 4)yHflaMeHTa/iHM 3Hanv\9\, 
komto me no/i3BaTe npe3 ua/iaTa cm Kapnepa Ha cocjDTyepHM pa3pa6oT4nun. 

KaTO c/iy>KMTe/i c ptKOBOflHa po/ia B"bB cjDMpMa VMware m npeflu TOBa b Sciant 
necTo mm ce Ha/iara fla npaBH TexHu^ecKM MHTepBKrra Ha KaHflMflaTM 3a 
pa6oTa b HaujaTa cjDupMa. 

y^yflBaiflO e ko/iko ro/iflMa 4acr ot KaHflMflaTMTe 3a cocJrryepHki MH>KeHepn He 
B/iafleflT 4)yHflaMeHTa/iHM ochobm Ha nporpaMMpaHeTO. CnynBa ce KaHflMfla™ c 
flt/iroroflniueH onuT fla He MoraT fla HapucyBaT cB"bp3aH crmcbK, fla He 3 Ha sit 
KaK pa6oTM xeiu-Ta6/iML4aTa, fla He ca 4yBa.ni/i KaKBo e c/io>khoct Ha 
a/iropnTbM, fla He MoraT fla cop™paT MacuB m/im fla ro copTupaT, ho etc 
c/io>khoct 0(n 3 ). HanpaBo He e 3a BapBaHe ko/iko mhoto caMoyKM 
nporpaMMCTM MMa, komto He B/iafleaT cfiyHflaMeHTa/iHMTe ochobm Ha 
nporpaMMpaHeTO, komto me HaMepMTe b Ta3M KHMra. Mhoto ot npaKTMKyBaiflM 
npoqbecMATa cocjDTyepeH pa3pa6oT4MK He ca HaacHO flopM c HaM-ocHOBHMTe 
CTpyKTypM ot flaHHM b nporpaMMpaHeTO m He 3HaaT KaK fla o6xoaht a^pbo c 
peKypcMfl. 3a fla He 6"bfleTe KaTO tax, nponeTeTe Ta3M KHMra! Ta e ntpBOTO 
yHe6HO noco6Me, ot KoeTO Tpa6Ba fla 3ano4HeTe cBoeTO pa3BMTMe KaTO 
nporpaMMCTM. OyHflaMeHTa/iHMTe no3HaHMa no crpyicrypM ot flaHHM m 
a/iropMTMM, komto me HaMepMTe b Ta3M KHMra me ca bm Heo6xoflMMM, 3a fla 
M3rpaflMTe ycnewHo KapMepaTa cm Ha cocjDTyepeH pa3pa6oT4MK. 

Ako 3ano4HeTe ot npaBeHe Ha flMHaMM4HM ye6 cairroBe c 6a3M ot flaHHM m 
AJAX, 6e3 fla 3HaeTe KaKBO e cB"bp3aH cnMCbK, fltpBo m/im xeLu-Ta6/iMua, eflMH 
fleH me pa36epeTe KaKBM 4)yHflaMeHTa/iHM nponycKM b 3HaHMATa cm MMaTe. 
Tpa6Ba /im fla ce M3/io>KMTe Ha MHTepBio 3a pa6oTa, npefl Ko/ierMTe cm m/im 
npefl Ha^a/iHMKa cm, KoraTO ce pa36epe, <-\e He 3HaeTe 3a KaKBo c/iy>KM xew- 
KOflvr m/im KaK pa6oTM ArrayList m/im KaK ce o6xo>KflaT peKypcMBHO 

flMpeKTOpMMTe no TB"bpAMfl flMCK? 

noBe4eTo khmtm 3a nporpaMMpaHe me bm Hay^aT fla nMiueTe npocTM 
nporpaMKM, ho HHMa fla o6"bpHaT BHMMaHMe Ha Ka^ecTBOTo Ha nporpaMHMa 
KOfl. ToBa e eflHa TeMa, kohto noBe^eTO a btopm cMHTaT 3a Ma/iOBa>KHa, ho 
nMcaHeTO Ha Ka^ecTBeH koa e ochobho yMeHMe, KoeTO 0T/iM4aBa KaA"bpHMTe 
ot nocpeACTBeHMTe nporpaMMCTM. C roAMHMTe MoweTe m caMM p,a cmrHeTe ao 
Ao6pMTe npaKTMKM, komto Ta3M KHMra me bm npenop"b4a, ho Tpa6Ba /im p,a ce 
y^MTe no MeTOAa Ha npo6MTe m rpeiuKMTe? Ta3M KHMra me bm AaAe ziecHMfl 
Ha^MH Aa TptrHeTe b npaBM/iHaTa nocoKa - Aa OB/iaAeeTe 6a30BMTe CTpyKTypM 
ot AaHHM m a/iropMTMM, Aa ce Hay^MTe Aa MMc/iMTe npaBM/iHO m Aa nMiueTe 
KOAa cm Ka^ecTBeHO. l~lo>Ke/iaBaM bm no/i30TBopHo 4eTeHe. 

Bacn/1 flonoBCKM e cocjDTyepeH apxMTeKT BhB VMware E"b/irapMH 
C www.vmware.com ) c noBe^e ot 10 toamhm npocjDecMOHa/ieH onMT KaTO Java 
pa3pa6oT4MK. BtB VMware Et/irapMH ce 3aHMMaBa c pa3pa6oTKa Ha cKa/iM- 
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pyeMi/i, enterprise Java cucTeMM. I~lpefli/i TOBa e pa6oTM/i KaTO cTapiun MeHM- 
A>K"bp B"bB VMware Bt/irapua, KaTO TexHu^ecKM flupeKTop BtB (JpupMa Sciant v\ 
KaTO p"bKOBOflMTe/i eKnn b SAP Labs Bt/irapufl. 

KaTO yneHMK Bacn/i e ne<-\env\n npn30BM oTJii/mi/m b pe^nua HaunoHa/iHM m 
Me>KflyHapoflHM cbCTe3aHMfl v\ e HOCMTe/i Ha 6poH30B Mefla/i ot MewflyHa- 
poflHaTa o/iMMnnafla no MH<JpopMaTMKa, CeTy6a/i, 1998 v\ 6poH30B Mefla/i ot 
Ba/iKaHnafla no MH<JpopMaTMKa, flpaMa, 1997. KaTO cryqeHT Bacn/i y^acTBa/i b 

peflMUa HaUMOHa/lHM CTyfleHTCKl<1 CbCTe3aHI/lfl V\ B CBeTOBHOTO Me>KflyyHMBepcn- 

TeTCKO c"bCTe3aHne no nporpaMnpaHe (ACM ICPC). npe3 2001/2002 boam 
Kypca "06pa6oTBaHe Ha TpaH3aKunn" b CY "Cb. KnkiMem" OxpuflCKn". Bacmi e 
eflMH ot ynpeflMTe/iMTe Ha B"b/irapcKa acounaunfl Ha pa3pa6oT4nunTe Ha 
cocfnyep (BAPC) - www.devbq.org . 

Ot3mb ot Bece/iMH Pa mh6b - Google 

Ako MCKaTe c ntpBaTa cm KHura no nporpaMnpaHe fla flo6neTe co/imahm 
3HaHMfl, komto me ca bm no/ie3HM roflMHM Hapefl, to TOBa Tpa6Ba fla e BaiuaTa 
ntpBa KHura! 

KaTO MH>KeHep b Google cbM npoBewfla/i fleceTKM TexHu^ecKM MHTepBKDTa m 
Tpa6Ba fla bm cnofle/ia, ne KaHflMflaTM, komto He ce cnpaBHT c MaTepna/ia ot 
Ta3M KHura, ce OTXEhpnnr. Ha6/iK)flaBa/i ctM, <-\e flpyrn ro/ieMM KOMnaHMM 
cbiflo mm3t noflo6Ha npaKTMKa. ripi/mi/mi/iTe ca mhoto npocTM - 6e3 fla 3HaeTe 
npocTM cTpyKTypn ot flaHHM, He Mo>KeTe fla y^acTBaTe b flM3aMHa Ha no- 
c/io>khm npoeKTM. Be3 ocHOBMTe Ha o6eKTHO-opneHTnpaHOTO nporpaMnpaHe 
HflMa fla Mo>KeTe fla pa6oTMTe b eKun. Ako He 3HaeTe e3MKa m craHflapTHi/rre 
6n6/inoTeKM, HflMa fla MO>KeTe fla pa6oTMTe 6"bp30, ho a3 nocraBHM TOBa 4aK 

Ha TpeTO MflCTO. KtM BCeKM e3MK MMa fl0CTaTb4H0 flOKyMeHTaUMfl, KOflTO HaM- 

4ecTo MO>Ke fla ce 4eTe flOKaTO ce c"b3flaBa npoeKTa. Ha6/iK)flaBa/i CbM m CbM 
M3nnTBa/i Ha co6cTBeH rp"b6 KaK c flo6pn ochobhm no3HaHi/m no nporpaMnpaHe 
HOBeK Hay^aBa hobm mm nepaTMBHn e3nun KaTO Python v\nv\ JavaScript 3a flBa 
flHM. KoraTo MMaTe flo6pa ocHOBa, TexHO/iornnTe me rn HavMkrre. 

BepoflTHO m 6e3 fla npo^eTeTe Ta3M KHura me Mo>KeTe fla pa6oTMTe KaTO 
cocJnyepeH pa3pa6oT4MK, npocTo me bm e mhoto no-TpyflHo. Ha6/iK)flaBa/i CbM 
c/iynan Ha npeoTKpuBaHe Ha Kone/iOTO, mhoto 4ecro b no-Jiow bma ot 
TeopeTM4HO HaM-flo6poTO m HaM-4ecT0 ue/iMAT eKun ry6n ot TOBa. BceKM, 
3aHMMaBaifl ce c nporpaMnpaHe, paHO m/im KbCHO Tpa6Ba fla npo^eTe KaKBO e 
cjio>khoct Ha a/iropnTbM, KaKBO e xeiu-Ta6/iML4a v\ KaKBO e abomliho TbpceHe. 
3aiuo He 3ano4HeTe oiue OTcera KaTO npo^eTeTe Ta3M KHura? 

CbmecTByBaT mhoto khmtm 3a Java m oiue noBe^e 3a nporpaMnpaHe. 3a mhoto 
ot tax me Ka>KaT, Me ca HaM-flo6poTO p^koboactbo, HaM-6"bp30 HaB/iM3aHe b 
e3MKa. Ta3M KHura e pa3/iM4Ha c TOBa, <-\e me bm noKa>Ke KaKBO Tpa6Ba fla 
3HaeTe, 3a fla nocTuraTe ycnexn, a He KaKBM ca TbHKocTi/rre Ha e3MKa Java. 
Ako cMHTaTe Te m MTe b Ta3M KHura 3a 6e3MHTepecHM, BepoaTHO cocj)TyepHOTO 
MH>KeHepcTBO npocTo He e 3a Bac. 



npeflroBop 89 



Bece/iMH PaMHeB e codrryepeH MHxeHep b Google, KbfleTO ce 3aHMMaBa c 
Google Maps v\ Google Translate, ripeflu TOBa e pa6oTM/i b Motorola Biometrics 
m Metalife AG. 

Bece/iMH e ne^e/imi npn30BM ornw-uAn b peflMua HaunoHa/iHM v\ Me>K,qyHa- 
poflHM c"bCTe3aHMfl m e HOCMTe/i Ha 6poH30B Mefla/i ot MexflyHapoflHaTa 
o/iMMnnafla no MHcjDopMaTMKa, KD>KHa Kopea, 2002 m cpe6"bpeH Mefla/i ot 
Ba/iKaHnafla no MHdpopMaTMKa. flBa nvm e npeflcraBH/i CY "Cb. K/iMMem" 
OxpuflCKn" Ha cBeTOBHM cjDMHa/in no MHcjDopMaTMKa (ACM ICPC) m e npeno- 
flaBa/i b HAKo/iKO M36opHM Kypca B"bB OaKy/ueTa no MaTeMaTMKa m MHdpopMa- 
TMKa Ha CY. 

OT3MB ot flnMMT"bp Koctob - SAP Labs Bulgaria 

HaM-xy6aBOTo Ha Ta3M KHMra e, <-\e M3no/i3Ba Java caMO KaTo npuMep m 

M/lKDCTpaUMfl Ha HaM-Ba>KHOTO - 6a30BMTe 3HaHMfl, KOMTO 0T/lM4aBaT 

nporpaMMCTa ot o6nKHOBeHna Koflep, a mmchho ocHOBMTe Ha nporpaMnpaHeTo 
- cTpyKTypn ot flaHHM m a/iropnTMM. C Ta3M KHura MoweTe fla ce Hay-n/rre 
HancTMHa fla nporpaMnpaTe, a Me>Kfly .qpyroTO m fla HaynnTe e3MKa Java. 

HecTO Ha MHTepBK)Ta 3a pa6oTa MflBaT xopa, komto MoraT fla Te 3aujeMeTflT c 
no3HaHMfl no Java, C#, Flash, SQL m t. h. - 6e36poM TexHO/iornn, hobm, 
cTapn, 3a KaKBO /in He. Heo6xoflMMO, ho He flocTaTb4Ho yc/iOBue 3a flo6pa 
Kapnepa. no flBe npn^MHn: caMO c/iefl roflMHa flHeiuHMTe TexHO/iornn me ca 
cTapn m caMO cnefl roflMHa hoboto noKO/ieHne KaHflMflaTM me no3HaBa to^ho 
TO/iKOBa flo6pe hobmtb TexHO/iornn. KaKBO noMara Ha ycneiuHMTe codrryepHM 
MHxeHepn fla M3fl"bp>KaT Ha Ta3M flMHaMMKa m KOHKypeHuna? KaKBO rn npaBM 
HancTMHa ueHHM m 3aifl0 ca ycneiuHM? 3aiflOTO Te 3HaaT v\ pa36npaT ocHOBMTe 
Ha codrryepa, a tom ce M3rpa>Kfla oko/io cTpyKTypn ot flaHHM v\ a/iropnTMM. 
ToBa mm no3BO/iflBa fla ycBOs BaT hobm KOHuenuMM m TexHO/iorMM 3a mhoto 
KpaTKo BpeMe m fla vv\ npM/iaraT edpeKTMBHO - 6m/io to o6eKTHO-opMeHTMpaHM 
e3MUM KaTO Java m/im C# m/im TexHO/iorMM KaTO J2EE m AJAX m c THXHa noMOifl 
fla pewaT npo6/ieMM, fla c"b3flaflaT 3aB"bpiueH m totob 3a no/i3BaHe, 
npocjaecMOHa/iHO HanpaBeH codrryep. 

Xy6aBOTO Ha Ta3M KHMra e, <-\e 3ano4Ba ot npMHUMnMTe Ha nporpaMMpaHeTo, 
no3BO/iflBa bm fla flo6MeTe 3flpaBa ocHOBa, ot kohto fla MO>KeTe fla ce 
pa3BMBaTe b npoM3BO/iHa nocoKa - ye6, middleware, 6M3Hec codrryep, 
embedded, MrpM, 6a3M flaHHM - KaKBOTO bm e m HTepecHo m bm B/ie^e. U4e ce 
y6eflMTe, <-\e „e3MK"bT ha Ma 3Ha4eHMe", a me Hay^MTe m Java. 

Ta3M KHMra e 3a BceKM, komto MCKa cepM03H0 fla ce 3aHMMaBa c npaBeHe Ha 
codrryep. MsB/ie^eTe MaKCMMa/iHa no/i3a ot Hea. He noflMMHaBaMTe c /ieKa 
P"bKa pa3fle/iMTe, komto Ha nptB nomefl bm ce BM>KflaT HeHy>KHM m/im 
HenpM/io>KMMM. fla, K0H30/iHMTe npM/io>KeHMfl He ca Btpxa Ha MOflaTa b 
MOMeHTa, ho noKpaM tax me Hay^MTe MHowecrBo no/ie3HM a/iropMTMM m 
KOHuenuMM, komto c M3HeHafla MoxeTe fla cpemneTe npM nMcaHeTO Ha 
ctpBtpHM npM/io>KeHMfl HanpMMep. 
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Ako b HflKaKtB MOMeHT MaTepMa/ivr bm ce cTopn TBtpfle cyx m bm flocKynae, 
npecKo^eTe 6"bp30 flo ha koa ot rnasme „3a npocjDecnoHa/incTn", 19, 20, 21 
m/im 22 fla no^epnuTe BfltxHOBeHne m cMncb/i, a noc/ie ce BtpineTe TaM, ao 
KbfleTO ere cn/inna/ii/i. TaKa Mowe hakojiko nvm fla npo^eTeTe Te3M maBM (ot 
19 AO 22), KoeTO me bm e caMO ot ro/iflMa noma. 

... m npaBeTe ynpa>KHeHMATa! TaKa me 3aTB"bpflMTe 3HaHMATa cm m me 
HaTpynaTe onuT c Eclipse m Java, TaKa 4e, KoraTo 3ano4HeTe fla pa6oTMTe no 
pea/iHM npoeKTM paflKo fla bm ce Ha/iara fla poBMTe b flOKyMeHTaunaTa. 

flMMMTbp Koctob e MeHMfl>K"bp Ha OTfle/i b SAP Labs Bulgaria, KtfleTO 3aeflH0 
c eKunnTe cm ce 3aHMMaBa cbc cb3flaBaHeT0 v\ pea/iM3aunaTa Ha cpeflaTa 3a 
aflMMHMCTpupaHe m ynpaB/ieHne Ha SAP NetWeaver Java application server, 
ripeflu TOBa e 6mji b Ton MeHMfl>KM"bHT eKuna Ha ayTcopcuHr KOMnaHMM, KtfleTo 
e 3ano4Ha/i KaTo nporpaMMCT. Pa6oTM/i e KaTO MT KOHcy/iTaHT b pa3/iM4HM 

CCjDepM - CTpOMTe/lCTBO, n pO M3 BOflCTBO , CjDMHaHCM, MT M flPyrM. P"bKOBOflM/l e 

pa3/iM4HM no ro/ieMMHa eKunn v\ e pa3pa6oTBa/i codrryep 3a m HO>KecTBO 
cjDupMM KaTO Mercury Interactive, Jaguar Formula 1, Ford WRC, DHL, Belair v\ 
flpyrn. 3aB"bpiuM/i e HriMT v\ CocJjmmckm YHMBepcuTeT, OMI/1, cneuna/iHOCT 
MHdpopMaTMKa. 3aHMMaBa ce npodpecnoHa/iHO Cbc codrryep ot 1992 r. 

OT3MB ot flBop TauieB - Microsoft 

KHuraTa "BtBefleHne b nporpaMnpaHeTO c Java" cbfltpxa cjDyHflaMeHTa/iHMTe 
ntpBOHa^a/iHn no3HaHna, ot komto BceKM Ha^MHaeifl nporpaMMCT MMa Hy>Kfla, 
npeflCTaBeHM b KOMnaKTeH bma, flaBaifl bt>3mo>khoct 3a ziecHO v\ 6"bp30 
ycBOABaHe. 

Hmkom He ce e pofln/i HayneH, BceKM e 3ano4Ha/i ot Ha^a/io. Ta3M KHMra e 
eflHO flo6po Ha^a/io 3a BceKM, komto MMa >Ke/iaHneTO, TbpneHneTO m 
ynopnTOCTTa fla 3ano4He fla ce 3aHMMaBa c nporpaMnpaHe. C"b3flaBaHeTO Ha 
npaBM/iHaTa ocHOBa ot 3HaHna e Hafi-BawHaTa npeflnocTaBKa 3a no-HaTaTbw- 
hoto npodDecnoHa/iHO pa3BMTne. KoraTo a MMa ocHOBaTa, HaynaBaHeTo Ha 
KOHKpeTeH nporpaMeH e3MK mjim codrryepHa TexHO/iorna e cbBceM npocTO, Thv\ 
KaTO ocHOBHMTe cbBpeMeHHM e3Mu,M 3a nporpaMnpaHe mhoto cm npn/in^aT, a 
TexHO/iornnTe c/ieflBaT eflHM v\ cbuiH npuHunnn, komto BceKM nporpaMMCT 
nocTeneHHO HaynaBa b npaKTMKaTa cm. B ocHOBaTa Ha nporpaMMpaHeTo ctoht 
cTpyKTypMTe ot flaHHM, a/iropMTMMTe m npaBM/iHOTO /iorM4ecKo MHxeHepHO 
MMc/ieHe. 

HacToaiflaTa KHMra e xy6aBO BtBefleHMe, KoeTO He ce dJOKycMpa Btpxy 
fleTaM/iMTe Ha KOHKpeTeH e3MK 3a nporpaMMpaHe, a Btpxy KOHu.enu.MMTe m 
npMHUMnMTe Ha MH>Ke He photo MMc/ieHe, CTpyKTypMTe ot flaHHM, Ka^ecTBeH 
nporpaMeH koa m pewaBaHeTO Ha npo6/ieMM ot npaKTMKaTa. Ta3M KHMra me 
bm noKaxe KaK He npocTO fla Ha6MBaTe nporpaMeH koa, a fla nporpaMMpaTe 
npaBM/iHO m Aa MMc/iMTe, KaTO mctmhckm npodpecMOHa/iMCTM. 

B HMKaK"bB c/iynaM He o^aKBaMTe, <-\e n po 4 MTa h eTO Ha Ta3M KHMra bm npaBM 
nporpaMMCT! ToBa e caMO Ha^a/iOTO Ha A^-nroTO nvryBaHe b cBeTa Ha 
pa3pa6oTKaTa Ha codrryep. HaTpynBaHeTo Ha no3HaHMa m yMeHMa e eAMH 
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HenpeicbCHaT m HaM-xy6aBOTO - 6e3KpaeH npouec. flo6pe flouj-b/i Ha 6opfla 
41/iTaTe/iK)! ! ! 

Xbop Tames, cotpryepeH iiHxehiep, Microsoft 
OT3MB OT/lK>60MHp M B3HOB - MobNtel 

Ha^a/iOTO BMHarn e TpyqHO, a Mowe fla 6"bfle m ome no-TpyqHO - flocTarb4HO e 
Aa He 3Haeiu ot KbAe fla no^Heiu mjim fla cm cb3flafleLu rpeweH noflxofl. Ta3M 
KHura e 3a bcm^km, komto cera 3ano4BaT v\ MCKaT fla 6"bflaT flo6pn 
nporpaMMCTM, a cbiflo m 3a bcm^km caMoycbBtpujeHCTBamM ce nporpaMMCTM, 
>Ke/iaeifln fla 3an"b/iHflT nponycKMTe, komto etc curypHOCT MMaT. 

Ako npeflu 5 mjim 10 roflMHM hhkom mm 6eiue Ka3a/i, <-\e cbiuecTByBa KHi/ira, ot 
kohto fla HaynuM ocHOBMTe Ha ynpaB/ieHneTO Ha xopa m npoeKTM - 
6K)fl>KeTMpaHe, cjDMHaHcn, ncuxo/iorna, n/iaHnpaHe v\ t.h., HaMaiue fla My 
noBflpBaM. He 6mx noBapBa/i m flHec. 3a BcaKa ot Te3M tcmm MMa fleceTKM 
khmtm, komto Tpa6Ba fla 6"bflaT npo^eTeHM. 

Ako npeflu eflMH Meceu hakom mm 6eiue Ka3a/i, <-\e cbmecrByBa KHMra, ot 
kohto MOxeM fla Hay4MM ocHOBMTe Ha nporpaMnpaHeTO, Heo6xoflMMn Ha BceKM 
codrryepeH pa3pa6oT4MK - naK HflMawe fla My noBapBaM. 

CnoMHAM cm BpeMeTo KaTO Ha^MHaeifl nporpaMMCT v\ cTyfleHT - 4eTax hakojiko 
khmtm 3a e3MUM 3a nporpaMMpaHe, flpyrn 3a a/iropnTMM i/i cTpyKTypn ot 
flaHHM, a TpeTM 3a nucaHe Ha Ka^ecTBeH koa. Mhoto Ma/iKo ot tax mm 
noMorHaxa fla mmc/ia a/iropnTMM4HO m fla cm M3rpaflfl noflxofl 3a pewaBaHe Ha 
exeflHeBHMTe npo6/ieMM, c komto ce c6/i"bCKBax b npaKTMKaTa. Hmto eflHa He 
mm flafle ua/iocTeH nomefl Hafl bcm^ko, KoeTO MCKax m Tpfl6Baiue fla 3HaM KaTO 
nporpaMMCT m codrryepeH MHxeHep. EflMHCTBeHOTO, KoeTO noMarawe 6eiue 
MHaTbT m npeoTKpMBaHeTo Ha KO/ie/iOTO. 

flHec 4eTa Ta3M KHMra m ce paflBaM, <-\e HaM-ceTHe, MaKap m Ma/iKO KbCHO 3a 
MeH, hakom ce e xBaHa/i m e HanMca/i KHMraTa, kohto me noMorHe Ha BceKM 
Ha^MHaeifl nporpaMMCT fla cmo6M ro/ieMMa n"b3e/i Ha nporpaMMpaHeTO - 
MOflepeH e3MK 3a nporpaMMpaHe, cTpyKTypM ot flaHHM, Ka^ecTBeH koa, 
a/iropMTMM4Ho MMc/ieHe m pewaBaHe Ha npo6/ieMM. ToBa e KHMraTa, ot kohto 
Tpa6Ba Aa 3a no^HeTe c nporpaMMpaHeTO, aKO MCKaTe Aa OB/iaAeeTe 
M3KycTB0T0 Ha Ka^ecTBeHOTO nporpaMMpaHe. 

Ta3M KHMra He e caMO 3a Ha^MHaeiflMTe. flopM nporpaM mctm c 
HAKo/iKO roAHLueH onMT MMa KaKBO Aa Hay^aT ot nea. npenop"b4BaM Ha BceKM 
pa3pa6oT4MK Ha codrryep, komto 6m MCKa/i Aa pa36epe KaKBO He e 3Hae/i 
Aocera. 

ripMATHO 4eTeHe! 

/1k>6ommp Mb3hob e p"bKOBOAHTe/i Ha OTAe/i "Data Services Research and 
Development" b Mo6M/iTe/i EAfl, KbAGTO ce 3aHMMaBa c pa3pa60TKa m 
BHeAP^BaHe Ha MT peweHMfl 3a telecom MHAycTpMsiTa. 
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Ot3mb ot Ct3 msh Kohkob - SAP Labs Bulgaria 

Ta3M KHura e mhoto noBene ot BtBeaei-me! C Bne^aT/iHBamoTo KaTo o6eM i/i 
npaBM/iHO noflHeceHo ot aBTopi/rre cbfltpwaHwe, th Hai/icri/ma flaBa 
M34epnaTe/iHM no3HaHMfl no ocHOBMTe Ha nporpaMnpaHeTO. YflaHHUflT M36op 
Ha n/iaTcjDopMaTa a npaBM ome no-flOCTbnHa 3a Ha^MHaeiunTe v\ flaBa b p^ueTe 
Ha npo4e/iMTe a MHcrpyMem", c komto He caMO fla 3ano4HaT, ho m fla 

npOfl"b/l>KaT pa3BMTMeTO CM B MT MHflyCTpklflTa. 

CTaMeH Kohkob e flupeKTop 'TlporpaMi/ipaHe" BhB cfjupMa SAP Labs Bulgaria, 
koato e noflpa3fle/ieHne Ha cocJrryepHMH ruraHT SAP ( www.sap.com ). CTaMeH 
kiNia Hafl 15 roflMHM onuT b MT MHflycTpuflTa KaTO cocfrryepeH pa3pa6oTMMK, 
MeHMfl^tp Ha npoeKTM v\ p"bKOBOflMTe/i OTfle/i. CTaMeH c/ieflu Java 6a3npaHMTe 
TexHO/iornn ome ot 3apa>KflaHeT0 mm m aKTMBHO e ynacTBa/i b pa3pa6oTKaTa 
KaKTO m ynpaB/ieHneTO Ha ycneiuHM MT npoeKTM 6a3npaHM Ha Hea. 

Ot3mb ot CTaHMC/iaB OBHapoB - MusalaSoft 

Maifla6H0 v\ yB/ieKaTe/iHo BtBefleHne b npo<JpecnoHa/iHOTO nporpaMnpaHe! 
KHuraTa ce pa3npocTnpa ot 6a30BM v\ K/iacn^ecKM nporpaMMCTKM KOHuenunn, 
npe3 MHflycTpna/iHM TexHO/iornn v\ noxBa™, ao eK30TM4HM, ho yHMKa/iHM TeMM 
KaTO Hap"b4HMK 3a peujaBaHe Ha 3afla4M no nporpaMi/ipaHe. ToBa He e 
nopeflHOTo cyxo i/13/iOKeHne! HeTeHeTo Ha Ta3M KHura ocraBa yceiflaHe 3a 
flua/ior c aBTopnTe. TeMi/rre ca npeflCTaBeHM b flocTbneH i/i cBo6ofleH ctm/i, etc 
cn/ieH OTne^aTbK ot ^mhhoto MHeHne Ha aBTopnTe v\ TexHi/ia npocjDecnoHa/ieH 
onuT. EflHO cBe>KO m no/ie3HO nont/iHeHne 3a /lH'-maTa Bm 6n6/inoTeKa! 

CraHMcnaB Os^apos, TexHM^ecKM /jMpeicrop, Mycana Cocpr 

Ot3mb ot XpucTO flewes - telerik 

y^yflBaiflo e, <-\e ro/iflM npouem - ot nporpaMi/icTi/rre He o6p"biuaT BHMMaHne Ha 
Ma/iKMTe Heifla KaTO MMeHaTa Ha npoMeH/iMBMTe v\ flo6paTa crpyicrypa Ha KOfla. 
Te3M Heifla ce HaTpynBaT v\ HaKpaa (JpopMnpaT pa3/iMKaTa Me>Kfly flo6pe Hann- 
caHna cocjrryep v\ Kyn^MHaTa cnare™. Ta3M KHura vmm Ha flucunn/iMHa v\ 
"xnrneHa" b nucaHeTo Ha koa ome c ocHOBi/rre Ha nporpaMnpaHeTo, a TOBa 
HectMHeHo me Bm M3rpaflM KaTO npo<JpecnoHa/incT. 

Xpmcto /JemeB, cocpryepeH mh>k6H6P, TenepMK A/J 

Ot3hb ot flparoMkip Hmko/iob - Software AG 

EflHa npeKpacHa KHura, kohto M34epnaTe/iH0 3ano3HaBa <-\v\TaTenn, c ocho- 
BMTe Ha nporpaMnpaHeTO, M3no/i3BaMKM HaM-nonynapHkm e3MK Java. 3afl"b/i- 
>KMTe/iHO 4eTMB0 3a BceKM Tbpceiu ycneujHa npocjjecnoHa/iHa pea/iM3aunfl KaTO 
nporpaMMCT. 

flparoMnp Hmko/iob, MeHMflWhp pa3pa6orKa, 
webMethods RnD, Software AG 
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Ot3mb ot naHaMOT flo6pnKOB - SAP AG 

HacTOfliuaTa KHura e eflHo M3K/iK)MMTe/iHo Ao6po BtBeAeHne b nporpaMM- 
paHeTo 3a HaMMHaeiun v\ BOAem npuMep b TeMeHneTo (npoMoqupaHo ot 
Wikipedia m Apyrn) p,a ce cb3,qaBa v\ pa3npocrpai-mBa flocrbnHo 3a BceKM 
3HaHne He caMo 6e3n/iaTHo, ho m c i/BK/uoMMTe/iHo bmcoko KaMecTBo. 

IlaHatioT flo6pi4KOB, IlporpaMeH MMpeKTop b SAP AG 
Abtop Ha KHMrara 'TlporpaMMpaHe- + +AnropMTMM;" 

KHkiraTa e 6e3n/iaTHa! 

HacToamaTa KHura ce pa3npocrpaHflBa Hant/iHo 6e3n/iaTHo b e/ieKTpoHeH bma 

no /lML(eH3, KOMTO n03BO/lflBa M3nO/13BaHeTO M 3a BCflKaKBM Ue/IM, BK/1KDMM- 

Te/iHo m b KOMepcua/iHM npoeKTM. KHuraTa ce pa3npocrpaHflBa m b xapTneH 
BMfl cpemy 3an/iamaHe, KoeTo noKpuBa pa3xoflMTe no oineMaTBaHeTo v\ 
pa3npocTpaHeHneTo m, 6e3 ,qa ce pea/iM3npa neMa/i6a. 

CnoHCopn 

ABTopcKMAT Ko/ieKTMB 6/iaroflapn Ha cnoHcopnTe, komto noflnoMorHaxa 
M3flaBaHeTo Ha KHuraTa Ha xapTna: 



Ttel 


leri k 


deliver more than expected 



SJ^Labs Bulgaria 
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/1uueH3 

KHuraTa m yMe6HMTe MaTepnann icbM Hen ce pa3npocrpaH5iBaT cbo6oaho no 
c/ieflHMfl /iML(eH3: 

06UJ4M fle(3>MHMMMM 

1. HacTOfliMMAT /iMMeH3 flec|)MHMpa yc/ioBMATa 3a M3no/i3BaHe m pa3npocT- 
paHeHne Ha yMe6HM MaTepnann m KHura "BtBeAeHne b nporpaMnpaHeTo 
c Java", pa3pa6oTeHM ot eKnn nofl ptjKoboactboto Ha Cbstjimh HaKOB 
( http://www.nakov.com ') KaTO npoeKT Ha HaqnoHa/iHa ai<a,qeMi/m no 
pa3pa6oTKa Ha cocpTyep ( http://academy.devbq.org ). 

2. y^e6HMTe MaTepna/in ce cbcroflT ot: 

- KHura (yMe6HMK) no "BtBefleHne b nporpaMnpaHeTo c Java"; 

- npuMepeH copc-KOfl; 

- AeMOHCTpaqnoHHn nporpaMw; 

- 3aflaMM 3a ynpa>KHeHna; 

3. Y4e6HMTe MaTepna/in ca AocrbnHM 3a cbo6oaho M3Ter/iflHe npn yc/10- 
BMATa Ha HacToamnfl /iMMeH3 ot ocfiMMMa/iHMfl caMT Ha npoeKTa: 

http://www.introproqramminq.info 

4. Abtopm Ha yMe6HMTe MaTepna/in ca /lnqaTa, B3e/in ynacTue b thxhoto 
M3pa6oTBaHe. BceKM aBTop npnTe>KaBa npaBa caMo Hafl npoqyKTkiTe Ha 
CBOfl Tpyfl. 

5. noTpe6nTe/i Ha y4e6HMTe MaTepna/in e BceKM, komto no HflKaicbB Hani/m 
M3no/i3Ba Te3M MaTepna/in m/im MacTM otthx. 

npaBa m orpaHMHeHMA Ha noTpe6nTe/iMTe 

3. noTpe6nTe/iMTe hmst npaBo: 

- fla M3no/i3BaT yMe6HMTe MaTepna/in m/im Mac™ ot tax 3a BCflKaKBn 
HeKOMepcua/iHM qe/in; 

- fla M3no/i3BaT copc-KOAa ot npuMepnTe v\ fleMOHCTpaquMTe, BK/iK)MeHM 
icbM yMe6HMTe MaTepna/in v\nv\ TexHM MOflncpuKauuM, 3a BCflKaKBn 
Hy>Kfln, BK/iK)MMTe/iHo m b KOMepcua/iHM cocpTyepHM npoAyKTw; 

- fla pa3npocTpaHABaT 6e3n/iaTHo HenpoMeHeHM Konna Ha yMe6Hi*n~e 
MaTepna/in b e/ieicrpoHeH v\nv\ xapTneH bma; 

- fla pa3npocTpaHABaT 6e3n/iaTHo M3BaflKM ot yMe6HMTe MaTepna/in, ho 
caMo npn M3pnMHOTo cnoMeHaBaHe Ha M3T0MHMKa v\ aBTopnTe Ha 
cbOTBeTHMfl TeKCT, nporpaMeH koa m/im Apyr MaTepna/i. 

4. noTpe6nTe/iMTe HflMaT npaBo: 
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- Aa MOflncpMMnpaT, npenpaBHT 3a cbom hy>kam m/im npeBe>KAaT Ha flpyr 
e3MK yMe6HMTe MaTepna/in 6e3 m3pmmhoto cbr/iacMe Ha HAPC OOfl. 

- fla pa3npocTpaHABaT cpemy 3an/iamaHe yne6HMTe MaTepna/in m/im 
MacTM ot tax, KaTo M3K/iK)MeHne npaBM caMo nporpaMHMAT koa; 

- Aa npeMaxBaT HacTOflmmi /iML(eH3 ot yne6HMTe MaTepna/in. 

npaBa m orpaHMHeHMA Ha aBTopirre 

1. BceKM aBTop npMTewaBa HeM3K/iio4MTe/iHM npaBa Btpxy npoflyKTMTe Ha 
CBOfl Tpyfl, c komto B3MMa ynacme b M3pa6oTKaTa Ha yne6HMTe MaTe- 
pna/in. 

2. ABTopnTe MMaT npaBo Aa M3no/i3BaT MacTMTe, M3pa6oTeHM ot tax, 3a 
BCflKaKBM qe/in, BK/noMMTe/mo fla rn M3MeHHT m pa3npocrpaHflBaT cpemy 
3an/iamaHe. 

3. npaBaTa Btpxy yne6HMTe MaTepna/in, M3pa6oTeHM b cbaBTopcrBo, ca 
npnTe>KaHMe Ha bcmmkm cbaBTopn 3aeAHO. 

4. ABTopnTe HAMaT npaBo Aa pa3npocTpaHABaT cpemy 3an/iamaHe yne6HM 
MaTepna/in m/im nacTM ot tax, M3pa6oTeHM b cbaBTopcrBo, 6e3 M3pnM- 
hoto cbr/iacne Ha bcmmkm ctaBTopM. 

npaBa m orpaHnneHna Ha HAPC OOfl 

P"bKOBOflCTBOTo Ha HauMOHa/iHa aKafleMMfl no pa3pa6oTKa Ha cocpTyep (HAPC) 
MMa npaBo Aa pa3npocrpaHflBa yne6HMTe MaTepMa/iM m/im MacTM ot tax (bk/ikd- 
MMTe/iHo MOflMcpMUMpaHM) 6e3n/iaTHo m/im cpemy 3an/iaiuaHe, k3kto m aa tm 
npeBe>Kfla Ha ApyrM e3MMM, Aa tm a^anTMpa 3a flpym nporpaMHM e3MMM m 
cpeflM m Aa tm npenenaTBa. 

CaHTbT Ha KHMraTa 

Oc|3Mi4Ma/iHMflT ye6 cam Ha KHMraTa "BtBeAeHMe b nporpaMMpaHeTo c Java" e 
AOCTbneH ot aApec: http://www.introproqramminq.info . Ot Hero MO>KeTe Aa 
M3Ter/iMTe M^/iaTa KHMra b e/ieKTpoHeH bma, cope KOAa Ha npMMepMTe m ApyrM 
pecypcM. 

CBeT/lMH HaKOB, 

flMpeKTop HanpaB/ieHMe o6yMeHMe m KOHcy/iTaqMM, 
HaqMOHa/iHa aKaAeMMfl no pa3pa6oTKa Ha cocjrryep (HAPC), 

14.07.2008 r. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMna no pa3pa6oTKa Ha codrryep 
(HAPC) e yTBtpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Cofywn 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocpecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



r/iaea 1. B-bBeflei-me b 
nporpaMMpaHeTO 



ABTOp 

Jl"b4e3ap UeKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3meflaMe ocHOBHi/rre TepMMHn ot nporpaMi/ipaHeTO v\ 
me HanniueM rrbpBaTa cm nporpaMa. IHe ce 3ano3HaeM c TOBa KaKBO e 
nporpaMnpaHe i/i KaKBa e Bp"b3KaTa My c kom nioTpi/iTe i/i nporpaMHi/rre e3nun. 

HaKpaTKO me pa3meflaMe ocHOBHMTe eranw npi/i nucaHeTO Ha cocjrryep. 

IHe BtBefleM e3MKa Java v\ me ce 3ano3HaeM c Java n/iaTcfiopMaTa m Java 
TexHO/iornnTe. 

U4e pa3meflaMe KaKBM noMOiunn cpeflCTBa ca hm Heo6xoflMMM, 3a fla MoweM 
fla nporpaMnpaMe Ha Java. 

U4e M3no/i3BaMe Java, 3a fla Hani/nueM rrbpBaTa cm nporpaMa, me a 
KOMnmii/ipaMe i/i M3n"b/iHHM KaKTO ot KOMaHflHi/m pefl, TaKa v\ ot cpefla 3a 
pa3pa6oTKa Eclipse. 

U4e ce 3ano3HaeM c flOKyMeHTaunaTa Ha Java API, kohto no3BO/iflBa no- 
HaTaTbiiiHO M3c/ieflBaHe Ha B"b3M0>KH0CTi/iTe Ha e3MKa. 
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KaKBO o3HanaBa "fla nporpaMiipaMe"? 

B flHeiuHO BpeMe KOMnKrrpMTe HaB/iM3aT Bee no-iunpoKO b exeflHeBneTO hm m 
Bee noBe^e MMaMe Hy>K,qa otthx, 3a fla ce cnpaBHMe etc cno>KHMTe 3afla4M Ha 
pa6oTHOTO MflCTo, fla ce opueHTupaMe, flOKaTO nvryBaMe, fla ce 3a6aB/iaBaMe 
M/iM fla o6myBaMe. Hen36ponMO e npn/iOKeHneTO mm b 6n3Heca, b pa3B/ieKa- 
Te/iHaTa nHflycTpua, b fla/ieKocbo6meHMflTa m b o6/iacTra Ha (JpuHaHCMTe. 
HflMa fla npeyBe/iM4MM, aKo KaweM, <-\e KOMnroTpnTe M3rpa>KflaT HepBHaTa 
cucTeMa Ha cbBpeMeHHOTO o6mecrBO m e TpyflHO fla cm npeflcraBMM 
cbiflecTByBaHeTO My 6e3 tax. 

BtnpeKM MacoBOTO mm M3no/i3BaHe, Ma/iKO xopa mmbt npeflCTaBa KaK 
BCbiflHOCT pa6oTAT KOMnioTpMTe. BcbiflHocT He ko m i~i K)Tp MTe , a nporpaMMTe, 
komto B"bpBAT Ha Tax (coctrryepvr), MMaT 3Ha4eHMe. nporpaMMTe ca Te3M, 
komto ca no/ie3HM 3a noTpe6MTe/iMTe, m 4pe3 tax ce pea/iM3MpaT pa3/iM4HMTe 
TMnoBe yc/iyrM, npoMeHfliflM >KMBOTa hm. 

CTpyKTypa Ha KOMniorbpa 

3a fla pa36epeM KaKBO 3Ha4M fla nporpaMMpaMe, HeKa rpy6o fla cpaBHMM 
KOMnioTbpa m onepauMOHHaTa cMCTeMa, BtpBama na Hero, c eflHO to/iamo 
npeflnpMATMe 3aeflH0 c HeroBMTe uexoBe, CK/iaflOBe m TpaHcnopTHM Mexa- 
hm3mm. ToBa cpaBHeHMe e rpy6o, ho flaBa b"B3mo>khoct fla cm npeflcraBMM 
cTeneHTa Ha c/io>khoct Ha eflMH cbBpeMeHeH kom nioTbp. B KOMniorbpa pa6oTAT 
mhoto npouecM, komto cbOTBeTCTBaT Ha uexoBeTe m noT04HMTe /imhmm. 
TBtpflMflT flMCK 3aeflH0 c cfiaM/iOBeTe Ha Hero m onepaTMBHaTa (RAM) naMeT 
CbOTBeTCTBaT Ha CK/iaflOBeTe, a pa3/iM4HMTe npoTOKO/iM ca TpaHcnopTHMTe 

CMCTeMM, BHaCfllflM M M3HaCfllflM MHCfcopMaUMfl. 

Pa3/iM4HMTe BMflOBe npoflyKUMfl b eflHO npeflnpMATMe ce npoM3Be>KflaT b 
pa3/iM4HMTe uexoBe. UexoBeTe M3no/i3BaT cypoBMHM, komto B3MMaT ot cK/ia- 
flOBeTe, m cicnaflMpaT roTOBaTa npoflyKUMa o6paTHO b tax. CypoBMH MTe ce 
TpaHcnopTMpaT b CK/iaflOBeTe ot flocTaB4MUMTe, a roTOBaTa npoflyKUMa ce 
TpaHcnopTMpa ot CK/iaflOBeTe KbM n/iacMeHTa. 3a ue/iTa ce M3no/i3BaT 
pa3/iM4HM BMflOBe TpaHcnopT. MaTepMa/iMTe nocTbnBaT b npeflnpMATMeTO, 
MMHaBaT npe3 pa3/iM4HM cTaflMM Ha o6pa6oTKa m HanycKaT npeflnpMATMeTO, 
npeo6pa3yBaHM nofl cfiopMaTa Ha npoflyKTM. Bcako npeflnpM^TMe npeo6pa3yBa 
cypoBMHMTe b totob 3a ynoTpe6a npoflyKT. 

KoMniOTbpvr e ManiMHa 3a o6pa6oTKa Ha MHcfiopMauMa m npM Hero KaKTo 
cypoBMHaTa, TaKa m npoflyKUM^Ta e MHcjDopMauMfl. BxoflHaTa MHcjDopMauMfl 
HaM-4ecT0 ce B3MMa ot hskom ot CK/iaflOBeTe (cfiaM/iOBe m/im RAM naMeT), 
KbfleTO e 6M/ia TpaHcnopTMpaHa, npeMMHaBa npe3 o6pa6oTKa ot eflMH m/im 
noBe^e npouecM m M3/iM3a MOflM4)ML4MpaHa KaTo hob npoflyKT. TMnM^eH 
npMMep 3a TOBa ca ye6 6a3MpaHMTe npM/io>KeHMflTa. npM tax 3a TpaHcnopT 
KaKTo Ha cypoBM HMTe, TaKa m Ha npoflyKUM^Ta ce M3no/i3Ba npoTOKO/rbT HTTP. 
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YnpaB/ieHMe Ha KOMntorbpa 

Ue/iMAT npou.ec Ha M3pa6oTKa Ha npoflyKTMTe MMa mhoto creneHM Ha ynpaB- 
zieHi/ie. OTfle/iHMTe MaiunHM v\ noT04HM jimhmm ce ynpaB/iHBaT ot onepaTopn, 
uexoBeTe ce ynpaB/iaBaT ot ynpaBMTe/in, a npeflnpnaTneTO KaTo u,nno ce 
ynpaB/iflBa ot flupeKTopn. BceKM ot tax ynpa>KHflBa kohtpo/i Ha pa3/iM4H0 
hmbo. HaM-HMCKOTO hmbo e TOBa Ha MaiuMHHMTe onepaTopM - Te ynpaB/iflBaT 
MaiiiMHMTe, o6pa3HO Ka3aH0, c noMOurra na Kon^eTa m p"b4KM. CneflBamoTO 
hmbo e Ha ynpaBMTe/iMTe Ha uexoBe. Ha HaM-BucoKO hmbo ca flMpeKTopMTe, Te 
ynpaB/iflBaT pa3/iM4HMTe acneKTM Ha npeflnpMHTMeTo. BceKM ot tax ynpaB- 
/laBa, KaTO M3flaBa 3anoBeflM. 

no aHa/iorMfl npM kom niOTpMTe m cocjrryepa MMa mhoto HMBa Ha ynpaB/ieHMe. 
Ha HaM-HMCKO MaiiiMHHO hmbo ce ynpaB/iflBa caMMAT npouecop m perMCTpMTe 
Ha KOMnioTbpa - MOxeM fla cpaBHMM TOBa c ynpaB/ieHMeTO Ha MaiiiMHMTe b 
uexoBeTe. Ha no-BMcoKo cmctcmho hmbo ce ynpaB/iflBaT pa3/iM4HMTe acneKTM 
Ha onepauMOHHaTa cMcreMa KaTO dpaftnosa cMCTeMa, nepMcfiepHM ycTpoMCTBa, 
npoTOKO/iM - MOxeM fla cpaBHMM TOBa c ynpaB/ieHMeTO Ha uexoBeTe m 
OTfle/iMTe b npeflnpMATMeTo. Ha HaM-BMcoKO hmbo b cocjrryepa ca npM/ioxe- 
HMATa. npM tax ce ynpaB/iflBa u,nn aHcaM6"b/i ot npouecM, 3a M3n"b/iHeHMeTo 
Ha komto ca Heo6xoflMMM orpoMeH 6poM onepauMM Ha npouecopa. ToBa e 
hmboto Ha flMpeKTopMTe, komto ynpaB/iHBaT ua/iOTO npeflnpMATMe c u,en MaK- 
cMMa/iHO ecjjeKTMBHO M3no/i3BaHe Ha pecypcMTe 3a no/iy^aBaHe Ha Ka^ecTBeHM 
npoflyKTM. 

Ctdluhoct Ha nporpaMupaHeTO 

C"bmHOCTTa Ha nporpaMMpaHeTo e fla ce ynpaB/i^Ba pa6oTaTa Ha KOMnioTbpa 
Ha BCM4KMTe My HMBa. YnpaB/ieHMeTO craBa c noMourra Ha 3anoBeflM 
(KOMaHflM) ot nporpaMMCTa KbM KOMnioTbpa. fla nporpaMMpaMe, 03Ha4aBa fla 
ynpaB/iaBaMe KOMnioTbpa c noMourra Ha 3anoBeflM. 3anoBeflMTe ce M3flaBaT b 
nMCMeH BMfl m 6m BaT 6e3npeKocnoBHO M3n"b/iHsiBaHM ot kom niOTbpa . Te MoraT 
fla 6"bflaT noflnMcaHM m noflne^aTaHM c u,en fla ce yflOCTOBepM aBTopMTeTa Ha 

T03M, KOMTO TM M3flaBa. 

n porpaM MCTMTe ca xopaTa, komto M3flaBaT 3anoBeflMTe. 3anoBeflMTe ca MHoro 
Ha 6poM m 3a M3flaBaHeT0 mm ce M3no/i3BaT pa3/iM4HM BMflOBe nporpaMHM 
e3MUM. BceKM e3MK e opMeHTMpaH K"bM HAKoe hmbo Ha ynpaB/ieHMe Ha KOMnio- 
Tbpa. MMa e3MUM, opMeHTMpaHM KbM MaiuMHHOTO hmbo - HanpMMep aceM6/iep, 
ApyrM ca opMeHTMpaHM KbM cmct6mhoto hmbo, HanpMMep C. CbmecrByBaT m 
e3MUM ot bmcoko hmbo, opMeHTMpaHM K"bM nMcaHeTO Ha npM/io>KHM nporpaMM. 
TaKMBa ca Java, C++, C#, Visual Basic, Python, Ruby, PHP m flpyrM. 

B T33M KHMra me pa3meflaMe nporpaMHM^ e3MK Java. ToBa e e3MK 3a npor- 
paMMpaHe ot bmcoko hmbo. npM M3no/i3BaHeTO My no3Mu,MHTa Ha nporpaMMCTa 
b kom nKDTbpHOTo npeflnpMHTMe ce HBHBa Ta3M Ha flMpeKTopa. 
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ETanii npw pa3pa6oTKaTa Ha cocfn-yep 

rincaHeTO Ha cocjrryep Mowe fla 6"bfle c/io>KHa 3afla4a, kohto OTHeMa MHoro 
BpeMe Ha ua/i eKnn ot cocjrryepHM MHxeHepn m flpyrn cneuna/incTM. 3aT0Ba c 
BpeMeTo ca ce o6oco6m/im MeTOflMKM v\ npaKTMKn, komto ynecHHBaT >KMBOTa Ha 
nporpaMMCTMTe. Pa3pa6oTKaTa Ha BceKM cocjrryepeH npoflyKT npeMi/maBa npe3 
hsko/iko eTana, a MMeHHo: 

- C"b6npaHe Ha M3MCKBaHMflTa 3a npoflyKTa v\ M3roTBAHe Ha 3aflaHi/ie; 

- n^aHnpaHe v\ M3roTBflHe Ha apxi/rreKTypa v\ flM3aMH; 

- Pea/i M3a una; 

- M3nnTaHMfl Ha npoflyKTa (TecTOBe); 

- BHeflp^BaHe m eKcn/ioaTauna; 

- riOflflP"b>KKa. 

Oa3MTe pea/iM3aunfl, M3nMTaHMfl, BHeflpaBaHe i/i noflflP"b>KKa ce ocbmecrBHBaT 
c noMomTa na nporpaMi/ipaHe. 

C-b6npaHe Ha M3MCKBaHM$iTa m M3roTB$iHe Ha 3aflaHne 

B Ha^a/iOTO cbiuecTByBa caMO MfleaTa 3a onpe.qe.neH npoflyKT. ToBa e Ha6op 

OT M3MCKBaHMfl, flecjDMHMpaiMM fleMCTBMfl OT CTpaHa Ha KOMniOTbpa, KOMTO B 

o6iMMfl c/iy^aM y/iecH^BaT flocera cbmecTByBaiun flefiHoc™. KaTo npuMep 
Mo>xe fla flafleM M34nc/iflBaHeT0 Ha 3an/iaTMTe, npecM^TaHe Ha 6a/incTM4HM 
kpmbm, TbpceHe Ha Hafi-npaK n"bT b Google Maps. Mhoto 4ecro cocjDTyepvr 
pea/iM3npa HecbmecrByBama flocera (JpyHKLinoHa/iHOCT KaTO aBT0MaTM3npaHe 
Ha HAKaKBa flefiHocr v\ ,qp. 

M3MCKBaHnaTa 3a npoflyKTa Hafi-qecro ce flecjDMHupaT nofl cfiopMaTa Ha 
AOKyMeHTM, HanncaHM Ha ecTecTBeH e3MK - 6"b/irapcKM, aHr/inMCKM m/im flpyr. 
Ha T03M eTan He ce nporpaMupa, flopn He ca Heo6xoflMMM nporpaMMCTn. 
M3MCKBaHMflTa ce flecjDMHupaT ot eKcnepTM, 3ano3Ha™ c npo6/ieMaTMKaTa Ha 
KOHKpeTHaTa 06/iacT, komto yMe^Tfla rn onucBaT b pa36npaeM 3a nporpaMnc- 
TMTe BMfl. B o6iflMfl c/iy^aM TaKMBa eKcnepTMTe He pa36npaT ot nporpaMM- 
paHe. Te ce Hapn^aH 6n3Hec aHa/iM3aTopn. 

11/iaHMpaHe m M3roTB$iHe Ha apxMTeKTypa m flM3aMH 

C/iefl KaTO M3MCKBaHMflTa 6"bflaT c"b6paHM, i/iflBa pefl Ha eTana no ananv\3 Ha 
M3MCKBaHMATa m n/iaHnpaHe. T03M eTan BK/iK)4Ba cbcraBHHe Ha TexHi/mecKi/i 
n/iaH 3a M3n"b/iHeHneTo Ha npoeKTa, komto oni/icBa n/iaTcjDopMMTe, TexHO/io- 
rnnTe m ntpBOHa^a/iHaTa apxnTeKTypa (flM3aMH) Ha nporpaMaTa. Ta3M cTbnKa 
BK/iK)4Ba 3Ha4MTe/iHa TBop^ecKa pa6oTa v\ o6mkhob6ho ce pea/iM3npa ot 
cocj)TyepHM MHxeHepn c to/iam onuT, Hapn^aHM noHHKora cocpTyepHki 
apxMTeKTM. C"bo6pa3HO M3MCKBaHnaTa ce M36npaT: 
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- Bufla Ha npn/iOKeHneTO - HanpuMep koh30/iho npn/iOKeHne, HacTO/iHO 
npn/iOKeHne (GUI application), K/ineHT-c"bpB"bp npmio>KeHMe, ye6 
npn/iOKeHne, Rich Internet Application (RIA) v\nv\ peer-to-peer npmio- 
xeHMe; 

- ApxnTeKTypaTa Ha nporpaMaTa - HanpuMep eflHoc/iOMHa, flByc/iOMHa, 
Tpuc/ioMHa, MHoroc/iOMHa m/im SOA apxnTeKTypa; 

- nporpaMHMAT e3MK, HaM-noflxoflfliu 3a pea/iM3npaHeT0 - HanpuMep Java 

M/1M C + + M/1M C# M/1M K0M6MHaUMfl OT e3V\U,V\) 

- TexHO/iornnTe, komto me ce no/i3BaT: n/iaTdpopMa (npuMepHO Java EE, 
Microsoft .NET v\nv\ flpyra), c"bpB"bpn 3a 6a3M flaHHM (npuMepHO Oracle, 
SQL Server, MySQL v\nv\ flpyra), TexHO/iornn 3a noTpe6nTe/icKM MHTep- 
dpefic (npuMepHO Flash, JavaServer Faces, Eclipse RCP, ASP.NET, 
Windows Forms m/im flpyra), TexHo/iornn 3a flocrbn ,qo flaHHM (npuMepHO 
Hibernate, JPA v\nv\ LINQ to SQL), TexHO/iornn 3a M3roTBAHe Ha 0T4e™ 
(npuMepHO Jasper Reports) m mhoto flpyrn TexHO/iornn, komto me 6"bflaT 
M3no/i3BaHM 3a pea/iM3npaHeT0 Ha pa3/iM4HM 4acTM ot npmiOKeHneTo. 

- EpoflT m yMeHMATa Ha xopaTa, komto me cb era bat eKuna 3a pa3pa6oTKa 
(ro/ieMMTe m cepno3HM npoeKTM ce nuiuaT ot ro/ieMM v\ cepno3HM eKunn 
ot pa3pa6oT4Mun); 

- ri/iaH Ha pa3pa6oTKaTa - eTann, Ha komto ce pa3fle/ifl dpyHKUMOHa/i- 
HOCTra, m cpoKOBe 3a BceKM eTan. 

- flpyrn (ro/ieMMHa Ha eKuna, MecTono/io>KeHMe Ha eKuna ht.h.). 

BtnpeKM <-\e cbmecrByBaT mhoto npaBM/ia, cnoMaramn 3a npaBM/iHua aHa/iM3 
m n/iaHnpaHe, Ha to3m eTan ce M3MCKBaT 3Ha4MTe/iHa MHTynuna v\ yceT. Ta3M 
cTbnKa npeflonpefle/ia uhjiocthoto no-HaTaTbiuHO pa3BMTne Ha npoueca Ha 
pa3pa6oTKa. Ha to3m eTan He ce i/i3B"bpujBa nporpaMnpaHe, a caMO noflro- 
TOBKa 3a Hero. 

Pea/i M3aMnq 

ETanvr, HaM-TsicHO cB"bp3aH c nporpaMnpaHeTO, e eTanvr Ha pea/iM3aunflTa 
(MMn/ieMeHTaunaTa). Cbo6pa3HO etc 3aflaHneT0, flM3aMHa v\ apxnTeKTypaTa Ha 
nporpaMaTa (npn/ioxeHneTo) ce npucTbnBa KbM pea/iM3npaHeT0 (HanncBa- 
HeTo) m b nporpaMeH bma. To3m eTan ce M3n"b/iHflBa ot nporpaMMCTn, komto 
nuiuaT nporpaMHi/ifl KOfl. 

M3fiMTaHM5i Ha npofly-KTa (TeCTOBe) 

BaxeH eTan ot pa3pa6oTKaTa Ha codrryep e eTanvr Ha M3nMTaHMfl Ha 
npoflyKTa. Tom ue/in fla yflOCTOBepn, 4e pea/iM3aunflTa cneflBa m noKpuBa 
M3MCKBaHMflTa Ha 3aaaHi/ieT0. To3M npouec MO>Ke fla ce pea/iM3npa pv-mo, ho 
npeflno4MTaHMflT BapnaHT e HanncBaHeTO Ha aBT0MaTM3npaHn TecTOBe, komto 
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fla pea/iM3npaT npoBepKi/rre. TecTOBeTe ca Ma/iKi/i nporpaMM, komto aBTOMaTM- 
3npaT, flo ko/ikoto e B"b3Mo>KHO, M3nnTaHMflTa. CbmecrByBaT nap^eTa dpyHK- 
UMOHa/iHOCT, 3a komto e MHoro TpyflHO fla ce HanniiiaT TecTOBe i/i nopaflu TOBa 
npouecvr Ha M3nnTaHne Ha npoflyicra BK/iK)4Ba KaKTO aBT0MaTM3npaHn, TaKa m 
P"b4HM npoueflypn. 

npouecvr Ha TecTBaHe (i/i3ni/iTaHne) ce pea/iM3npa ot eKnn MHxeHepn no 
ocurypaBaHeTO Ha Ka^ecTBOTO - quality assurance (QA) MHxeHepn. Te 
pa6oTaT b thxho B3anM0fleMCTBne c nporpaMMCTMTe 3a OTKpuBaHe v\ Kopurn- 
paHe Ha fleqbeKTi/rre (6"broBeTe). B T03M eTan no4Ti/i He ce nmue hob 
nporpaMeH koa, a caMO ce onpaBHT fleqbeKTM b cbmecTByBaiunfl koa- 

B npoueca Ha M3nMTaHMflTa HaM-4ecT0 ce OTKpuBaT m hokcctbo nponycKi/i i/i 
rpeiuKM m nporpaMaTa ce Bp^ma o6paTHO b eTan Ha pea/iM3aunfl. flo ro/iaMa 
cTeneH eTani/rre Ha pea/iM3aunfl v\ M3ni/rraHi/ifl b^pbht ptKa 3a ptKa v\ e 
B"b3M0>KH0 fla MMa MHO>KecTBo npeMi/maBaHi/ia Me>Kfly flBeTe qba3M, npeflu 
npoflyKTbTfla e noKpmi M3MCKBaHMflTa Ha 3aflaHneT0 v\ fla e totob 3a eTana Ha 
BHeflpaBaHe i/i eKcn/ioaTauna. 

BHeapsiBaHe m eKcrmoaTaMMA 

BHeflpaBaHeTO m/im MHCTa/inpaHeTO e npouecvr Ha B"bBe>KflaHe Ha flafleH 
codrryepeH npoflyKT b eKcn/ioaTauna. Ako npoflyKTbT e c/ioxeH v\ o6c/iy>KBa 
mhoto xopa, T03M npou.ec Mowe fla ce OKawe Hafi-6aBHi/iflT i/i Hafi-cKbni/mT. 3a 
no-Ma/iKM nporpaMM TOBa e OTHOCMTe/iHO 6"bp3 v\ 6e36o/ie3HeH npou.ec. Hafi- 
4ecT0 ce pa3pa6oTBa cneu.na.nHa nporpaMa - MHCTa/iaTop, kohto cnoMara 3a 
no-6"bp3aTa v\ ziecHa MHCTa/iauna Ha npoflyKTa. noHHKora, aKO npoflyKTbT ce 
BHeflpaBa b ro/ieMM Kopnopau.ni/i c fleceTKM xn/iflflu Koni/ia, ce pa3pa6oTBa 
flon"b/iHMTe/ieH noAfltpwam codrryep cneu.ua/iHO 3apaflM BHeflpaBaHeTo. KaTo 
npuMep MO>KeM fla flafleM BHeflpaBaHeTO Ha Microsoft Windows b 6"b/irapcKaTa 
fltpxaBHa aflMMHMCTpaunfl. C/iefl KaTO BHeflpaBaHeTO npi/iK/iio'-ii/i, npoflyKTbT e 
roTOB 3a eKcn/ioaTaunfl. 

BHeflpaBaHeTo ce M3B"bpujBa o6mkhob6ho ot eKuna, komto e pa3pa6oTM/i 
npoflyKTa m/im ot cneu.ua/iHO o6y4eHM cneuna/incTM no BHeflpaBaHeTO. B T03M 
eTan no^TM He ce nuiue hob koa, ho cbiflecTByBaiflMflT koa Mowe Aa ce 
Aopa6oTBa v\ KOHqburypupa AOKaTo noKpue cneunqbu^HMTe 1/131/icKBaHi/ifl 3a 
ycneujHo BHeAP^BaHe. 

noflflpi>>KKa 

B npoueca Ha eKcn/ioaTauna HeMi/myeMo ce noflBHBaT npo6/ieMi/i - 3apaAn 
rpeiuKM b caMi/ifl codrryep i/mi/i 3apaAn HenpaBM/iHOTO My i/i3no/i3BaHe i/i 
KOHqburypaunfl m/im 3apaAn npoMeHM b Hy>KAMTe Ha noTpe6nTe/iMTe. Te3M 
npo6/ieMM AOBe>KAaT ao HeB"b3M0>KH0CT 3a ynoTpe6a Ha npoAyKTa v\ Ha/iaraT 
Aon"b/iHMTe/iHa HaMeca ot crpaHa Ha pa3pa6oT4MUMTe v\ eKcnepTi/rre no 
noAAP"b>KKaTa. npouecvr no noAAP"b>KKa o6mkhob6ho npoA"b/i>KaBa npe3 ue/ina 
nepnoA Ha eKcn/ioaTauna He3aBncnM0 ko/iko Ao6"bp e codrryepHMflT npoAyKT. 
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noflflp"b>KKaTa ce M3B"bpujBa ot eKuna no pa3pa6oTKaTa Ha coctrryepa. B 
3aBi/ici/iMocr ot npoMeHMTe, komto ce npaBHT, b T03M npouec MoraT fla 
y^acTBaT 6n3Hec aHa/iM3aTopn, apxnTeKTM, nporpaMMCTM, QA MH>KeHepn, 
aflMMHMCTpaTopn m flpyrM. 

AoKyMeHTai4M5i 

ETantT Ha flOKyMeHTaunaTa BCbLflHOcr He e oTfle/ieH eTan, a cbnvrcTBa bcm^km 
ocTaHa/in eTann. floKyMeHTauMHTa e mhoto Ba>KHa Macr ot pa3pa6oTKaTa Ha 
cocfnyep m ue/in npeflaBaHe Ha 3HaHna Me>Kfly pa3/iM4HMTe y^acTHnun b 
pa3pa6oTKaTa m noflflP"b>KKaTa Ha npoflyKTa. MHctiopMaunflTa ce npeaaBa KaKTo 
Me>Kfly OTfle/iHMTe eTann, TaKa m b paMKMTe Ha eflMH eTan. 

Pa3pa6oTKaTa Ha cocfrryep He e caMO nporpaMMpaHe 

Kaicro caMM ce y6eflMXTe, pa3pa6oTBaHeTO Ha cocjrryep He e caMO nporpaMM- 
paHe m BK/iK)4Ba mhoto flpyrM npouecu KaTO aHa/iM3 Ha M3MCKBaHMflTa, 
npoeicrnpaHe, n/iaHnpaHe, TecTBaHe v\ noflflp"b>KKa, b komto ynacTBaT He caMO 
nporpaMMCTM, ho m mhoto flpyrM cneuMa/iMCTM. nporpaMMpaHeTO e caMO eflHa 
Ma/iKa, MaKap m mhoto cbmecrBeHa, MacT ot pa3pa6oTKaTa Ha cocfrryepa. 

B HacToamaTa KHMra me ce cjDOKycMpaMe caMO m eflMHCTBeHO Btpxy nporpaMM- 
paHeTO, KoeTO e eflMHCTBeHOTO fleMCTBMe ot M36poeHMTe no-rope, 6e3 KoeTO 
He MO>KeM fla pa3pa6oTBaMe cocjrryep. 

HaiuaTa irbpBa Java nporpaMa 

ripeflM fla npeMMHeM KbM noflpo6HO onMcaHMe Ha e3MKa Java m Ha Java 
n/iaTcJ)opMaTa, HeKa fla ce 3ano3HaeM c npocT npMMep Ha TOBa KaKBo 
npeflCTaB/iflBa eflHa nporpaMa, HanMcaHa Ha Java. 



class HelloJava { 

public static void main ( String [ ] arguments) { 
System . out .print In (" Hello, Java" ) ; 

} 

} 



EflMHCTBeHOTO Hemo, KoeTO npaBM Ta3M nporpaMa, e fla M3nMiue cbo6meHMeTo 
"Hello, Java" b craHflapTHMH M3xofl. 3acera e ome paHO fla a Msnt/iHaBaMe, a 
caMO MCKaMe fla pa3r/ieflaMe CTpyKTypaTa. Ma/iKO no-HaTaTbK me flafleM 
n"b/iHO onMcaHMe Ha TOBa KaK fla ce KOMnM/iMpa m M3n"b/iHM KaKTo ot 
KOMaHflHMfl pefl, TaKa m ot cpefla 3a pa3pa6oTKa. 

KaK pa6oTM HaiuaTa ntpBa Java nporpaMa? 

HaiuaTa ntpBa nporpaMa e cbcraBeHa ottpm norw-\ecKv\ 4acTM : 



flecjjMHMUMfl Ha K/iac; 
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- flecfiMHMUMfl Ha MeTOfl main () ; 

- C"bfl"bp>KaHMe Ha MeTOfla main() . 
A64>MHML4M$1 Ha K/iac 

Ha ntpBMfl pefl ot HaiuaTa nporpaMa flect)MHMpaMe K/iac c MMeTO HeiioJava. 
HaM-npocTaTa flecjDMHuunfl Ha K/iac ce cbCTOM ot K/iic-iOBaTa flyMa class, 
c/ieflBaHa ot MMeTO Ha K/iaca. B Haujua c/iynaM MMeTO Ha K/iaca e HeiioJava. 

Aec|3MHMMMq Ha MeTOfl main() 

Ha BTopufl pefl flecfiMHupaMe cfiyHKUMfl (mctoa) c MMeTO main(), kohto 
npeflCTaB/iflBa BxoflHa v\nv\ cTapTOBa T04Ka 3a nporpaMaTa. BcaKa nporpaMa 
Ha Java CTapTupa ot MeTOfl main () etc curHaTypa: 



public static void main (String [ ] arguments) 



MeTOflvr Tpa6Ba fla e fleicnapupaH no to^ho noi<a3aHi/m Ha^MH, Tpa6Ba fla e 

public, static M void, Tpa6Ba fla MMa MMe main M KaTO cnMCbK OT 

napaMeTpn Tpa6Ba fla MMa eflMH eflMHCTBeH napaMeTbp ot Tun MacuB ot 
string. MecTaTa Ha MOfln<JpMKaTopnTe public v\ static MoraT fla ce 
pa3MeHAT. B HaiuMfl npuMep napaMeTbp"bT ce Ka3Ba arguments, ho TOBa He e 
3afl"b/i>KMTe/iH0, napaMeTbpvr Mo>Ke fla MMa npon3BO/iHo MMe. noBe^eTo 
nporpaMMCTM M36npaT3a MMe args m/im argv. 

Ako HAKoe ot ropecnoMeHaTMTe 1/131/icKBaHi/m He e cna3eH0, nporpaMaTa me ce 
KOMnn/iupa, ho ha Ma fla Mowe fla ce CTapTupa, a me hm flafle cbo6meHi/ie 3a 
rpeujKa, 3amoTo ne c"bfl"bp>Ka CTapTOBa T04Ka. 

CbA^PMOHue Ha main() MeTona 

C"bfl"bp>KaHMeTO Ha BceKM MeTOfl ce HaMupa c/iefl curHaTypaTa Ha MeTOfla, 
3arpafleHo ot oTBapama n 3aTBapfliua maBHM cko6m. Ha TpeTi/m pefl ot 
nporpaMaTa hm M3no/i3BaMe cMcreMHi/m o6eKT system, out m HeroBna mctoa 
printin() , 3a fla M3nMLueM npon3BO/iHO c"bo6ifleHne b craHflapTHi/m M3xofl b 
c/iy^afl "Hello, Java". Ue/inaT TpeTM pefl npeflcraB/iflBa eflMH Java M3pa3. 

B main() MeTOfla Mo>KeM fla c/io>kmm npon3BO/iHa noc/ieflOBaTe/iHocT ot 
M3pa3M m Te me 6"bflaT M3n"b/iHeHM b pefla, b komto CMe rn 3afla/in. 

noflpo6Ha MHcfiopMauMfl 3a M3pa3i/rre e flafleHa b maBaTa " OnepaTopn v\ 
M3pa3n ", pa6oTaTa c K0H30/iaTa e onucaHa b maBaTa " Bxoa m M3xofl ot 
K0H30/iaTa ", a K/iacoBeTe v\ MeTOflMTe ca onucaHM b maBaTa " flecfri/mi/ipaHe Ha 
K/iacoBe ". 
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Java pa3/iMMaBa r/iaBHM ot Ma/iKM 6yKBn! 

B ropHMfl npuMep M3no/i3BaxMe hakom k/ik)4obm flyMi/i, KaTO class, public, 

Static M void M MMeHaTa Ha HflKOM OT CMCTeMHMTe 06eKTM, KaTO System. out. 



BHMMaBaPiTe, flOKaTo nmiieTe! ll3nncBaHeTO Ha eflMH m cbin 
TeKCT c r/iaBHM, ms/ikm 6y kbm m/im CMeceHO b Java 03HanaBa 
paanimHii Heuia. fla HanmiieM class e pa3/inMHO ot class m 
na HanmiieM system, out e paanMMHO ot system. out. 



ToBa npaBM/io Ba>KM 3a bcm^km kohctpykumm b KOfla - k/ikd^obm aymm, i/iMeina 
Ha npoMeH/iMBM, MMeHa Ha K/iacoBe, cTpuHroBe v\ t.h. 

nporpaMHM5iT KOfl Tpn6Ba fla e npaBii/iHO 4>opMa™paH 

OopMaTupaHeTo npeflcraBJiflBa flo6aBHHe Ha cmmbo/im, HecbiuecTBeHM 3a kom- 
nn/iaTopa, KaTO MHTepBa/in, Ta6y/iaunn m hobm peflOBe, komto cTpyKTypn paT 
/iorM4ecKM nporpaMaTa v\ ynecHHBaT MeTeHeTO. HeKa othobo pa3r/ieflaMe KOfla 
Ha HaiuaTa rrbpBa nporpaMa. 



class HelloJava { 

public static void main ( String [ ] arguments) { 
System . out .print In ( "Hello, Java" ) ; 

} 

} 



nporpaMaTa cbfltpwa neT pe,qa m hakom ot peflOBeTe ca noBe^e v\nv\ no-Ma/iKO 
OTMecTeHM HaBvrpe c noMOurra Ha Ta6y/iaunn. Bcm^ko TOBa MOKewe fla ce 
Hani/iLue m 6e3 oTMecTBaHe: 



class HelloJava { 

public static void main ( String [ ] arguments) { 
System . out .print In ( "Hello, Java" ) ; 

} 
} 



m/im Ha eflMH pefl: 



class HelloJava {public static void main ( String [] arguments) { 
System. out .println ( "Hello, Java" ) ; } } 



v\nv\ flopn TaKa: 



class 

HelloJava 

{public 
static void main ( 
String [ 
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] arguments) { 
System . 

out. println ( "Hello, Java");} 
} 



TopHMTe npuMepn me ce KOMnn/inpaT i/i M3n"b/iHflT no a6co/iK)THO cbmi/m Ha^MH 
KaTO cjDopMaTupaHMfl, ho ca p,ane<-\ no-He^eT/inBM v\ Heyflo6HM 3a npoMAHa. 



f\ He flonycKaMTe nporpaMMTe bm na cbfl-bp>KaT HecpopMaTkipaH 
?\ KOfl! ToBa cm/iho HaMa/iflBa HeTHMocrra m flOBOKAa no TpyflHo 
* MOflMcpMUkipaHe Ha KOfla. 



Ochobhm npaBM/ia Ha cpopMaTwpaHeTO 

- MeTOflMTe ce oTMecTBaT no-HaB"bTpe ot flecfjuHnunflTa Ha K/iaca; 

- C"bfl"bp>KaHMeTO Ha MeTOflMTe ce OTMecTBa no-HaBvrpe ot flecjjMHuunflTa 
Ha MeTOfla; 

- OTBapaiflaTa cjDnrypHa CKo6a { Tpa6Ba fla e Ha cbiflna pefl, Ha komto e 
flecj)MHnpaH K/iacbT m/im MeTOflvr; 

- 3aTBapfliflaTa cjDnrypHa CKo6a } Tpa6Ba fla e caMa Ha pefl, OTMecreHa Ha 
cbiflOTO pa3CT0flHne KaTO Ha^a/iOTO Ha pefla Ha OTBapamaTa; 

- MMeHaTa Ha K/iacoBeTe Tpa6Ba fla 3ano4BaT c maBHa 6yKBa; 

- 1/lMeHaTa Ha npoMeH/iMBMTe v\ MMeHaTa Ha MeTOflMTe Tpa6Ba fla 3ano4BaT 
c Ma/iKa 6yKBa. 

MMeHaTa Ha 4>aftjiOBeTe cbOTBeTCTBaT Ha K/iacoeeTe 

BcflKa Java nporpaMa ce fle<JpnHnpa b eflMH v\nv\ noBe^e K/iaca. BceKM 
ny6/iM4eH K/iac Tpa6Ba fla ce fle<JpnHnpa b 0Tfle/ieH <JpaM/i c MMe, cbBnaflamo c 
MMeTO Ha K/iaca v\ pa3LunpeHMe .java. ripn Hensnij/iHeHMe Ha Te3M M3MCKBa- 
HMfl m onnT3a KOMnn/iaunfl no/iy^aBaMe cbo6meHi/ie 3a rpewKa. 

Ako MCKaMe fla KOMnmii/ipaMe HaiuaTa rrbpBa nporpaMa, ropHna npuMep 
Tpa6Ba fla 3ani/nueM B"bB <JpaM/i c mmcto Hello Java. java. 

E3mki>t m n/iaTO>opMaTa Java 

l~l"bpBaTa Bepcufl Ha Java e pa3pa6oTeHa ot Sun Microsystems v\ e nycHaTa b 
ynoTpe6a npe3 1995 roflMHa, KaTO 4acT ot Java n/iaTcjDopMaTa. B noc/ieflCTBue 
ce noflBABaT MH0>xecTB0 flpyrn pea/iM3aunM bk/i K)4 MTe/i ho ot GNU, Microsoft, 
IBM, Oracle v\ flpyrn TexHO/iorn4HM flocTaB4nun. 
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He3aBMCMMOCT ot cpeflaTa 

Ochobho npeflMMCTBO m npn4MHa, nopaflu komto e3MK"bT m n/iaTcfiopMaTa Java 
ca ce Ha/io>KM/iM, e B"b3M0>KH0CTTa KOfltT Befli-rb>K KOMnn/inpaH fla pa6oTM Ha 
npon3BO/iHM, noflfl"bp>KaHM ot n/iaTdpopMaTa, onepaunoHHa cucTeMa v\nv\ xap- 
flyepHo ycTpoMCTBo. MoweM fla KOMnn/inpaMe nporpaMaTa Ha Windows v\ fla a 
M3n"b/iHflBaMe KaKTo Ha Windows TaKa v\ Ha Linux, Apple OSX v\ BCflKa flpyra 
onepaunoHHa cucTeMa, noflfl"bp>KaHa ot Java n/iaTdpopMaTa. Mo>KeM flopn fla 
i/Bnt/iHABaMe nporpaMMTe Ha Mo6n/iHMTe cm Te/iedpoHM, noflfltpwami-i Java. 



Bytecode 

MfleaTa 3a He3aBMCMMocT ot cpeflaTa e 3a/io>KeHa npn caMOTo c"b3flaBaHe Ha 
Java n/iaTdpopMaTa v\ ce pea/iM3npa c Ma/iKa xnTpuHa. M3xoflHMAT koa He ce 
KOMnn/iupa flo MHCTpyKunn, npeflHa3Ha4eHM 3a flafleH MMKponpouecop, v\ He 
M3no/i3Ba cneundpuMHM bt^mokhoctm Ha flafleHa onepaunoHHa cucTeMa, a ce 
KOMnn/iupa flo MewflMHeH e3MK - TaKa HapeneHMAT bytecode. T03M bytecode 
He ce nycKa 3a flupeKTHO Msnt/iHeHkie ot MMKponpouecopa, a ce M3n"b/iHflBa 
ot HeroB aHa/ior - BnpTya/ieH npouecop, Hape^eH Java Virtual Machine (JVM). 



Java Virtual Machine (JVM) - cbpijeTO Ha Java 

B caMi/ia ueHTbp Ha Java n/iaTdpopMaTa 6ne hcmhoto cbpue - Java Virtual 
Machine, kohto e ochobhmat kom noHeHT, ocurypflBaiu He3aBMCMM0CTTa ot 
xapflyep v\ onepaunoHHa cucTeMa. 

JVM e a6crpaKTHa M34nc/iMTe/iHa MaiunHa. no aHa/iorna Ha pea/iHkrre 
e/ieKTpoHHOMs^nc/iMTe/iHM MaiuMHM MMa Ha6op ot MHCTpyKunn m MaHi/inynnpa 
06/iacTM ot naMeira no BpeMe Ha nsnt/iHeHne Ha nporpaMMTe. 




l~l"bpBMflT npoTOTun Ha BnpTya/iHaTa MaiunHa e pea/iM3npaH ot Sun 
Microsystems 3a npeHOCMMO ycrpoficTBO, aHa/iorn4HO Ha cbBpeMeHHkrre 
nepcoHa/iHM e/ieKTpoHHM noMOiMHuun (PDA). HacroflmaTa BnpTya/iHa MaiunHa 
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Ha Sun, kom noHeHT ot npoflyKTi/iTe JavaTM 2 SDK i/i JavaTM 2 Runtime 
Environment, eMy/iupa Bi/ipTya/ma Mawi/ma no fla/ie^ no-M3TbH4eH Ha^MH Ha 
Win32 m Solaris n/iaTcjDopMM. ToBa He 03Ha4aBa, <-\e BnpTya/iHaTa Mawi/ma no 
HaKaKtB Ha4MH MMa 3aBncnMocT ot TexHo/iornsTa 3a pea/iM3aunfl, xapflyep 
m/im onepaunoHHa cucTeMa. BnpTya/iHaTa MaiunHa e pea/iM3npaHa nporpaMHO 
KaTO MHTepnpeTaTop Ha bytecode, ho MO>xe fla ce pea/iM3npa fla KOMnn/iupa 
AO nHCTpy kiji/im Ha ncTMHCKMfl npouecop m flopn fla ce M3rpafln xapflyepHO 
6a3npaHa pea/iM3aunfl - cn/inuneB MMKponpouecop, cnoco6eH fla M3n"b/iHflBa 
bytecode. 

BnpTya/iHaTa MaiunHa He 3Hae 3a nporpaMHua e3MKa Java, a caMo M3n"b/iHaBa 
MHCTpy KLiMMTe Ha bytecode, 3anncaHM KaTO class dpafi/iOBe. BceKM e3MK 3a 
nporpaMnpaHe, komto MO>xe fla ce KOMnn/iupa flo bytecode, MO>xe fla 6"bfle 
M3n"b/iHflBaH ot BnpTya/iHaTa m awn Ha. 

E3MK"bT Java 

Java e o6eKTHO-opneHTnpaH e3MK 3a nporpaMnpaHe ot bmcoko hmbo c o6lmo 
npeflHa3Ha4eHi/ie. C m HTa kc m cbT My e noflo6eH Ha C m C++, ho He noflfltpxa 
mhoto ot HeroBMTe B"b3 m o>k h o ctm c u,en onpocTABaHe Ha e3MKa, ynecHHBaHe 
Ha nporpaMnpaHeTO m noBMiuaBaHe Ha curypHOCTTa. riporpaMMTe Ha Java 
npeflCTaB/iflBaT eflMH m/im hakojiko dpaM/ia c pa3Lui/ipeHne . java. Te3M dpafi- 
/lOBe ce KOMnn/inpaT ot KOMnmiaTopa Ha Java - javac flo M3n"b/iHMM koa m ce 
3anncBaT B"bB dpafi/iOBe cbc cbiflOTO MMe, ho pa3/iM4H0 pa3LunpeHMe .class. 
K/iac dpaki/iOBeTe cbfltpwaT Java bytecode MHCTpyKunn, M3n"b/iHMM ot BnpTy- 
a/iHaTa Mawi/ma. 



K/HOHOBM flyMM 

E3MKbT Java M3no/i3Ba c/ieflHMTe k/ik)40bm flyMn: 



abstract 


continue 


for 


new 


switch 


assert 


default 


goto 


package 


synchronized 


boolean 


do 


if 


private 


this 


break 


double 


implements 


protected 


throw 


byte 


else 


import 


public 


throws 


case 


enum 


instanceof 


return 


transient 


catch 


extends 


int 


short 


try 


char 


final 


interface 


static 


void 


class 


finally 


long 


strictfp 


volati le 


const 


float 


native 


super 


while 



Ot tax flBe He ce M3no/i3BaT. ToBa ca const v\ goto. Te ca pe3epBnpaHM, b 
cny4aM ne ce peiun fla B/isi3aT b ynoTpe6a. He bcmmkm k/ikjmobm flyMM ce 
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i/i3no/i3BaT oiue ot cb3flaBaHeTo Ha rrbpBaTa Bepcua Ha e3MKa. Hhkoi/i ot tax 
ca flo6aBeHM b no-KbCHMTe Bepcun. Bepcua 1.2 ,qo6aBfl K/iK)40BaTa flyMa 
strictfp, Bepcua 1.4 ,qo6aBfl K/iK)40BaTa flyMa assert, m Bepcua 1.5 flo6aBH 
K/iK)40BaTa flyMa enum. 

Ochobhm KOHCTpyKunn b Java ca K/iacoBeTe, MeTOflMTe, onepaTopnTe, 

M3pa3MTe, yC/lOBHMTe KOHCTpyKUMM, UMK/1M, TMnOBeTe flaHHM M M3K/1 K)46HM3Ta . 

Bcm4ko TOBa, KaKTO m noBe^eTO k/ik)40bm flyMM, npeflcroM fla 6"bfle pa3me- 
flaHO noflpo6HO b c/ieflBaiflMTe maBM. 

ABTOMaTMHHO ynpaB/ieHwe Ha naMeira 

EflHO ot HaM-ro/ieMMTe npeflMMCTBa Ha Java e npefl/iaraHOTO ot Hea aBTOMa- 
tm4ho ynpaB/ieHne Ha naMeira. To npeflna3Ba nporpaMMCTMTe ot c/io>KHaTa 
3afla4a caMM fla 3afle/iaT naMeT 3a o6eKTi/rre v\ fla c/ieflflT noflxoflfliflna momcht 
3a HeMHOTO ocBo6o>KflaBaHe. ToBa pa3K0 3acn/iBa npoM3BOflMTe/iHOCTTa Ha 
nporpaMMCTMTe m yBe/iM4aBa Ka^ecTBOTO Ha nporpaMMTe, nMcaHM Ha Java. 
3a ynpaB/ieHMeTo Ha naMeira ce rpM>KM cneuMa/ieH kom noHeHT ot BMpTya/i- 
HaTa ManiMHa, Hape^eH ra/ieHO "cb6iipaH Ha 6oicnyKa" m/im "cucTeMa 3a 
noHMCTBaHe Ha naMeira" (Garbage Collector). OcHOBHMTe 3aflaHM Ha 
c"b6Mpa4a Ha 6oicnyKa ca fla c/ieflM Kora 3afle/ieHaTa naMeT 3a npoMeH/iMBM m 
o6eKTM Be^e He ce M3no/i3Ba, fla ocBo6o>KflaBa Ta3M naMeT m fla a npaBM 
flOCTbnHa 3a noc/ieflBaiflM 3afle/iflHMfl. 

Java rmaTcpopMaTa 

Java n/iaTcjDopMaTa, ocBeH e3MKa Java, cbfltpwa b ce6e cm Java BMpTya/iHaTa 

MaiilMHa M MHO>KeCTBO nOMOlflHM MHCTpyMeHTM M 6m6/1M0T6KM. C"blfleCTByBaT 

hako/iko pa3H0BMflH0CTM Ha Java n/iaT4)opMaTa c"bo6pa3HO ue/ieBaTa noTpe- 
6MTe/icKa rpyna, KaTO B"b3Mo>KHocTMTe, komto Te npefl/iaraT Ha pa3pa6oT- 
4MUMTe ce 3acTbnBaT: 
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Java Platform Standard Edition (Java SE) 

CraHflapTHaTa Bepci/m Ha Java n/iaT<JpopMaTa e npeflHa3Ha4eHa 3a pa3pa- 
6oTKaTa m M3 no/13 BaineTO Ha HacTO/iHM npmio>KeHMfl. Ta3M Bepcua BK/iK)4Ba b 
ce6e cm: 

- Java KOMnn/iaTop - CTaHflapTHa Bepci/m; 

- Java Virtual Machine - cTaHflapTHa Bepci/m; 

- rpacj3M4eH noTpe6nTe/icKM MHTepcjjeMc; 

- TCP/IP MpewoB MHTepcfieMc; 

- Pa6oTacXML; 

- Pa6oTa c cfjaM/ioBaTa ci/icreMa; 

- MHTepcfieMc K"bM n/iaTcfiopMeH (native) koa (JNI); 

- MHTepcfieMc 3a pa6oTa c 6a3M flaHHM (JDBC); 

- OTfla/ie^eHo M3BMKBaHe Ha MeTOflu (RMI-IIOP); 

- 2D/3D rpact3M4HM 6n6/iMOTeKn; 

- Bn6/inoTeKM 3a curypHOCT; 

- MHCTpyMeHTM c o6iuo npeflHa3Ha4eHne; 

- Mhoto flpyrn. 
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noBe^eTO ot Te3M TeMM HaflXBtp/iflT o6xBaTa Ha HacroflmaTa KHi/ira m ha Ma fla 
6"bflaT pa3me>KflaHM b noflpo6HOc™. 

Java Platform Enterprice Edition (Java EE) 

flocKopo M3BecTHa noBe^e KaTO J2EE, Ta3M pa3H0Bi/iflH0cr Ha n/iaTcfiopMaTa e 
npeflHa3Ha4eHa 3a ro/ieMM npmio>KeHMfl c KopnopaTMBeH xapaKTep, HaM-4ecT0 
pa3pa6oTeHM fla 6"bflaT M3no/i3BaHM ot xv\nnpy\ hcnueHTM. Java EE cbfltpwa 
bcm4ko ot Java SE, ho ro o6oraT3Ba c ome 6n6/inoTeKM i/i TexHo/iornn. 

06cerbT Ha Java EE fla/ie^ HaflXB"bp/ia o6xBaTa Ha HacroflmaTa KHi/ira, 3aT0Ba 

CaMO Lfle M36pOMM HaM-OCHOBHMTe TeXHO/lOrMM, BK/lK)4eHM b Hen. 

- HTTP cbpBtp + Servlet KOHTekmep - 3a pa3pa6oTKa Ha ye6 npi/mo- 
>KeHna; 

- EJB KOHTeMHep - 3a pa3pa6oTKa Ha npei/i3no/i3BaeMi/i kom noHeHTM 3a 
OTfla/ie^eHO M3BMKBaHe; 

- npeflaBaHe Ha cbo6meHMH (JMS); 

- noBMLueHa curypHOCT; 

- Ye6 yc/iyrn. 

Java Platofrm Micro Edition (Java ME) 

flocKopo M3BecTHa noBe^e KaTO J2ME, TOBa e orpaHi/meHa Bepcua Ha 
CTaHflapTHaTa c no-Ma/iKO B"b3MO>KHocTi/i, npeflHa3Ha4eHa 3a M3no/i3BaHe b 
Ma/iKM m orpaHM^eHM OTKbM pecypcn xapflyepHM ycrpoficTBa. HaM-4ecTo TOBa 
ca mo6m/ihm Te/iecjDOHM, nepcoHa/iHM noMOiflHuun (PDA) v\ flopn flOMaKMHCKM 
ypeflu KaTO ne>HKM x/iafln/iHuun v\ Te/ieBM3opn. 

3a fla nocTurHe 3afl0B0/iMTe/iHa npoM3BOflMTe/iHOCT npn Te3M ckpomhm 
bij3mo>khoctm Ha ycTpoMCTBaTa, Java ME onpocraBa v\ orpaHM4aBa B"b3Mo>K- 
HOCTMTe Ha Java SE noHAKora flo cbBceM Ma/i"bK Ha6op ot 6a30BM onepaunn. 
ToBa ce 0Tpa3flBa KaKTO Ha KOMnmiaTopa, TaKa i/i Ha JMV. 

Java TexHO/iorMMTe 

BtnpeKM cBOATa ro/ieMi/ma v\ M34epnaTe/iH0CT Java n/iaTcfiopMaTa He noKpuBa 

BCM4KM B"b3MO>KHM TeMM. CbLfleCTByBaT MHO>KeCTBO He3aBMCMMM np0M3B0flM- 

Te/in Ha cocjrryep, komto pa3LunpflBaT v\ florrb/iBaT TOBa, KoeTo ce npefl/iara ot 
Java. Pa3LunpeHMflTa ca nporpaMM, flocTbnHM 3a npen3no/i3BaHe OTflpyrn Java 
nporpaMM. npen3no/i3BaHeTO Ha nporpaMeH koa cbmecrBeHO y/iecH^Ba m 
onpocraBa nporpaMnpaHeTO. Hue KaTO nporpaMMCTM M3no/i3BaMe HaroTOBo 
HanncaHM Heifla v\ TaKa caMO c hakojiko K/iaca mokcm fla HanmueM cpaBHM- 
Te/iHO c/io>KHa nporpaMa. 

fla B3eMeM 3a npi/iMep nucaHeTo Ha nporpaMa, kohto BM3ya/in3npa flaHHM nofl 
cfiopMaTa Ha rpacjDMKM v\ fluarpaMM. Mo>KeM fla B3eMeM 6n6/inoTeKa Ha nuca Ha 



112 BtBefleHne b nporpaMnpaHeTO c Java 



Java, kohto pucyBa caMMTe rpa<JpnKM. Bcm^ko, ot KoeTO ce HywflaeM, e fla 
noflafleM npaBM/iHMTe bxoahm flaHHM v\ 6n6/inoTeKaTa me M3pncyBa rpacjDMKUTe 
BMecTO Hac. Mhoto e yflo6HO. 

noBe^eTO pa3LunpeHMfl ce M3no/i3BaT KaTO MHCTpyMeHTM, 3amoTO ca cpaBHM- 
Te/iHO npocTM. C"biuecTByBaT v\ pa3LunpeHMfl, komto MMaT c/io>KHa CTpyKTypa m 

B"bTpei±IHM 3aBMCMM0CTM M HanOfl06flBaT He npOCTM MHCTpyMeHTM, a C/10>KHM 

TexHMKM, m e no-KopeKTHO fla ce HapeKaT TexHO/iornn. CbmecrByBaT m HO>Ke- 
ctbo Java TexHO/iorMM c pa3/iM4HM 06/iacTM Ha npM/io>KeHMe. TMnM^eH npMMep 
ca ye6 TexHO/iorMMTe, no3BO/iflBaiflM 6"bp30 m necno fla ce rmujaT flMHaMM4HM 
ye6 npM/io>KeHMfl. 

C"biflecTByBaT TexHO/iorMM, komto nopaflM Ka^ecTBaTa cm, 3ano4BaT fla ce 
M3no/i3BaT MacoBo ot nporpaMMCTMTe. C/iefl KaTO ce yTBtpflHT TaKMBa TexHO- 
/iotmm, Te ce BK/iK)4BaT m cTa BaT 4acT ot caMaTa Java n/iaTrJpopMaTa. 

Application Programming Interface (API) 

BceKM Java MHcrpyMem" m/im TexHo/iorMa ce M3no/i3Ba, KaTO ce cb3flaBaT 

06eKTM M Ce BMK3T TeXHM MeTOflM. Ha60P"bT OT ny6/lM4HM K/iaCOBe M MeTOflM, 

komto ca flocTbnHM 3a ynoTpe6a ot nporpaMMCTMTe m ce npeflOcraBHT ot 
TexHO/iorMMTe, ce HapM^a Application Programming Interface m/im npocTO 
API. 3a npMMep mokcm fla flafleM caMMa Java API, komto e Ha6op ot Java 

K/iaCOBe, pa3LJJMpflBaiflM B"b3M0>KH0CTMTe Ha e3MKa, fl06aBflMKM CfiyHKUMOHa/l- 

hoct ot bmcoko hmbo. Bcm4km Java TeXHO/lOTMM npeflOCTaBHT ny6nw-\eH API. 
Mhoto 4ecT0 3a caMMTe TexHO/iorMM ce roBopM npocTO KaTO 3a API, npeflocra- 
Baifl onpefle/ieHa chyHKUMOHa/iHOcr, KaTO HanpMMep API 3a pa6oTa c chafi/iOBe, 
ye6 API m t.h. To/iflMa 4acr ot cbBpeMeHHMfl cocfrryep M3no/i3Ba mhokcctbo 
BMflOBe API, o6oco6eHM KaTO OTfle/iHO hmbo ot npM/io>KeHMeTo. 



Java Program 



APIs Level . Charting 

1 API 
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JVM 
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Logging 
API 



Java API 



Hardware 
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Java API AOKyMeHTauufiTa 

Mhoto MecTo ce Ha/iara Aa ce flOKyMeHTMpa eflMH API, 3amoTO tom cbfltp^a 
MHO>KecTBo naKeTM m K/iacoBe. K/iacoBeTe cbA"bp>KaT MeTOAn m napaMeTpM, 
CMkiCb/TbT Ha komto He e OMeBMfleH m Tpn6sa Aa 6~hp,e o6flCHeH. ObinecTByBaT 
B"bTpeiuHM 3aBMCMM0CTM Me>KAy OTfle/iHHTe K/iacoBe m naKeTM m 3a npaBM/iHaTa 
mm ynoTpe6a e Heo6xoAMMO pa3flCHeHMe. 
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Java API flOKyMeHTaunflTa e craHflapTeH HTML dpopMaT, no3BO/iflBam fla ce 
onuiuaT naKeTMTe, K/iacoBeTe, MeTOflMTe m cBOMCTBaTa, cbfl"bp>KaiMM ce b 
flafleHa 6n6/inoTeKa m/im MHCTpyMeHT. Th ce nuiue ot nporpaMMCTMTe, 
pa3pa6oTM/in 6n6/inoTeKaTa 3a nporpaMMCTMTe, komto a M3no/i3BaT. 

Tunn^eH npuMep e Java™ Platform, Standard Edition 6 API Specification 
( http://iava.sun.eom/iavase/6/docs/api/ ). TyK NioweM fla HaMepuM noflpo6HO 
onucaHne Ha bcm^ko ot cTaHflapTHaTa Bepcua Ha Java n/iaTdpopMaTa, bkjuo'-ua- 
Te/iHO npenpaTKM K"bM cTaTMM, cB"bp3aHM c TeMaTa. 



KatcBO bm Tp5i6Ba, 3a fla nporpaMMpaTe Ha Java? 

Ba30BMTe M3MCKBaHMfl, 3a fla MOweTe fla nporpaMMpaTe Ha Java ca: ntpBo - 
MHCTa/inpaHa Java n/iaTdpopMa m btopo - Te kcto b peflaKTop. Te kctobmat 
peflaKTop c/iy>KM 3a cb3flaBaHe m peflaKTupaHe Ha Java KOfla, a 3a kom nn- 
zinpaHe m nsnt/iHeHne ce Hy>KflaeM ot caMaTa Java. 
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Java flMCTpn6yMMM JDK m JRE 

Java SE, Java EE v\ Java ME ca Ha/iM4HM 3a i/iHcra/iaui/ifl 3a noBe^eTO 
cbBpeMeHHM onepaunoHHM cmctcmm b TOBa 4MC.no Windows, Linux, Mac OS X, 
Solaris, AIX v\ flp. 

3a fla MHCTa/inpaTe Java SE Ha HacTO/iHua cm KOMniOTbp, Tpa6Ba fla M36epeTe 
noflxoflfliuaTa flMCTpn6yuMfl. CbmecrByBaT flBe ochobhm flMCTpn6yuMM: 

- Java Development Kit (JDK); 

- Java Runtime Environment (JRE). 

KaTO nporpaM i/icTi/i Ha Java Hue ce Hy>KflaeM ot JDK. JDK BK/iK)4Ba b ce6e cm 
KaKTo BnpTya/iHa MaiunHa, TaKa m Java KOMnn/iaTop, a cbmo m MHO>xecTBO 

nOMOLMHM MHCTpyMeHTM. JRE BK/lK)4Ba B Ce6e CM eflMHCTBeHO BnpTya/iHa 
MaiilMHa M HflKOM OT He M H MTe MHCTpyMeHTM Ce HBflBaT opa3aHa BepCMfl Ha JDK. 

JRE ce M3no/i3Ba ot xopa, komto ha MaT HaMepeHMe fla nMiuaT nporpaMM Ha 
Java, a MCKaT caMO fla MoraT fla M3n"b/iHABaT Be^e totobm TaKMBa. noHAKora 
JDK Mowe fla ce cpeiflHe m KaTO Java Standard Development Kit m/im Java 
SDK. 

TeKCTOB peflaKTop 

C/iy>KM 3a nMcaHe Ha M3xoflHMfl koa Ha nporpaMaTa m 3a 3anMCBaHeTO My B"bB 
dpaM/i. C/iefl TOBa koavt ce KOMnM/iMpa m M3n"b/iHABa. 

KoMnM/iai4M5i m M3n~b/i HeHkie Ha Java nporpaMM 

flOMfle BpeMe fla npM/io>KMM Ha npaKTMKa Be^e pa3meflaHMfl TeopeTM4HO 
npMMep Ha npocTa nporpaMa, HanMcaHa Ha Java. HeKa M3n"b/iHMM HaiuMa 
npMMep. 3a u,ema Tpa6Ba fla HanpaBMM c/ieflHOTo: 

- fla cb3flafleM dpaftn c MMe HeiioJava. java; 

- fla 3anMLueM npMMepHaTa nporpaMa B"bB dpaM/ia; 

- fla KOMnM/lMpaMe Hello Java, java flO dpaM/l Hello Java .class; 

- fla noflafleM HeiioJava. class Ha JVM 3a M3n"b/iHeHMe. 
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f 



HelloJava.java 



class HelloJava { 
public static void I 

System, out. printli 

> 



ain{String[] 
("Hello, Java 



> 



KoMnnnaunfl 
javac 



HelloJava. class 

0111001101100110011000010111 
001 101 1 0010001 1 001 1 001 100001 
1 01 1001 0001 1 001 1001 1 00001 01 1 
1001101100100011001100110001 
1101100100011001100000110100 
1 1 001 1 0000101 1 1 001 1 01 1001 000 



H3ntnHeHne 




A cera, HeKa fla ro HanpaBMM Ha KOMntorbpa! 



He 3a6paB5iMTe npeflki 3anoHBaHeTo c npMMepa, aa MHcra- 
/iiipaTe JDK Ha KOMntorbpa cm! B npoTMBeH c/iynafi HsiMa Aa 
Mo>KeTe na KOMrw/mpaTe v\ Aa M3iTb/iHMTe nporpaMaTa. 



TopHMTe cTbn km BapwpaT Ha pa3/iM4HMTe onepaunoHHM cucTeMM i/i 3aT0Ba me 
rn pa3fle/iMM Ha flBe. l~l"bpBo me pea/iM3npaMe cTbnKMTe Ha Windows, a cnefl 
TOBa Ha Solaris m Linux. CTbnKMTe 3a Solaris m Linux ca eflHaKBM, 3aTOBa rn 
o6eflMHABaMe. Bcm^km onepaunn me 6"bflaT M3B"bpujeHM ot KOMaHflHua pefl 
(K0H30/iaTa). ri"bpBMTe flBe crbnKn - c"b3flaBaHe Ha dpakm m 3anncBaHe Ha 
nporpaMaTa b Hero - MoraT fla 6"bflaT nponycHa™, aKO M3no/i3BaMe npuMep- 
HMfl dpaM/i: 



HelloJava. java 



class HelloJava { 

public static void main ( String [ ] arguments) { 
System . out .print In ( "Hello, Java" ) ; 



} 



} 



KoMrm/wpaHe Ha Java nporpaMM nofl Windows 

HeKa c"b3flafleM flupeKTopua, b kohto me eKcnepuMeHTupaMe. 





DOWS\system3 






□|x| 


C:S>mkdir introToJaua 
C:\>cd introToJaua 

C:\introToJava>notepad HelloJava. java_ 


• 
-1 
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flupeKTopuflTa ce Ka3Ba introToJava m ce HaMupa b C:\. ripoMeHHMe 
TeKymaTa flupeKTopua Ha C:\introToJava v\ cb3flaBaMe hob dpawn 
HeiioJava. java, KaTO 3a u,ema M3no/i3BaMe BrpafleHna Te kcto b peflaKTop 
Notepad. 



r 

C Untitled - Notepad 






File 


Edit Format V 


ew Help 


















Notepad 




>< 






A Cannot find the Hello Java, java file. 






Do you want to create a new file? 






Yes 


No 


Cancel 





















Ha Btnpoca fla/in MCKaMe fla 6"bfle cb3flafleH hob dpafi/i, 3amoTO TaKbB b 
MOMeHTa jii/incBa, oTroBapaMe c "Yes". C/ieflBamoTo Heo6xofli/iMO Hemo e fla 
npenniueM nporpaMaTa m/im npocTO fla npexBtp/iMM TeKcra 4pe3 KonnpaHe. 



C HeiioJava. java - Notepad 


yo x 


File Edit Format View Help 


|class HeiioJava { 

public static void main(string[] arguments) { 
system, out. printlnC'Hello, Java"); 

} } 







3anncBaMe 4pe3 [Ctrl-S] m 3aTBapaMe c [Alt-F4]. Be^e MMaMe i/i3xoflHi/m koa 
Ha nporpaMaTa, 3anncaH KaTO (Jpafi/l C:\introToJava\HelloJava.java. 
OcTaBa fla KOMnn/inpaMe m M3n"b/iHMM. KoMni/mau,i/mTa ce M3B"bpujBa c kom nn- 
JiaTOpa javac.exe. 





|-|n 


X 


C:\introTo Java >jauac He llo Java . java 

'javac' is not recognized as an internal or external command, 
operable program or batch file. 




A. 


C:\introToJava> 




Z 


m r 


± 
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Eto, 4e no/iy-ii/ixMe rpewKa - Windows He MO>xe fla HaMepn M3n"b/iHMM dpan/i 
javac. ToBa e 4ecTo cpemaH npo6/ieM, aKo cera 3ano4BaMe fla pa6oTMM c 
Java, m npn4MHMTe 3a Hero ca: 

- JlnncBaifla MHCTa/inpaHa Java fli/icTpi/i6yunfl; 

- MHCTa/inpaHa HenpaBmiHa Java flMCTpn6yuMfl - JRE (Tpa6Ba hm 
MHCTa/inpaH JDK); 

- MHCTa/inpaH JDK, ho java_home /bin flupeKTopnaTa He e b nvra 3a 
TbpceHe Ha M3n"b/iHMMM dpafi/iOBe v\ Windows He HaMupa javac.exe, 
BtnpeKM Me to e Ha/iM4H0 Ha flucKa. 



ri"bpBMTe flBa BapnaHTa ce pewaBaT, KaTo ce MHCTa/iupa JDK. noc/ieflHUAT ce 
peujaBa nocpeflCTBOM M3no/i3BaHe Ha n"b/iHMfl nvr ao javac.exe, Kaicro e 
noKa3aHO Ha KapTMHKaTa flo/iy. 



OA" C:\WINDOWS\system32\cmd.exe 




□|x| 


C:\introToJava>"c :\Program Files\Java\jdkl .6 .0_05\bin\ javac .exe' 


HelloJaua. java 




C:\introToJava>java HelloJaua 








Hello, Java 








C:\introToJaua> 














- 



C/iefl M3n"b/iHeHneT0 cm javac M3/iM3a 6e3 rpeiuKM, KaTO npon3Be>Kfla ome 
eflMH dpaM/i C:\introToJava\HelloJava.class. 3a fla ro M3n"b/1HMM, npocTO 
ro noflaBaMe Ha BnpTya/iHaTa MaiunHa. 3a cTapTupaHe Ha BnpTya/iHaTa 
MaiuMHa M3no/i3BaMe M3n"b/iHMMMfl dpafi/i java.exe. KaKTO ce BM>Kfla Ha ropHna 
eKpaH, M3no/i3BaMe KOMaHflaTa: 



java Hello Java 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha HaiuaTa ntpBa nporpaMa e cbo6meHi/ieTo 
"Hello, Java", M3nncaH0 Ha K0H30/iaTa. He e Hemo Be/iMKO, ho e eflHO flo6po 
Ha^a/io. 



v He Ao6aBnMTe pa3LunpeHneTo class, KoraTo ro nonaBaTe 3a 
, f\ M3m»/iHeHne ot java! B npoTMBeH cnynaii uie no/iymrre 
ct>o6meHne 3a rpeuiKa. 



npoM$iHa Ha CMCTeMHMTe nijTMma b Windows 

Mo>Ke 6m bm e flOcaflHO BceKM nvr fla M3nncBaTe nt/iHua n"bT ao javac.exe 
m/im java.exe, KoraTO KOMnn/inpaTe npe3 KOH30/iaTa. 3a fla M36erHeTe TOBa, 
MO>KeTe fla peflaKTupaTe ci/icreM Hi/iTe nvn/ima b Windows i/i c/iefl TOBa fla 
3aTBopnTe K0H30/iaTa m fla a nycHeTe othobo. npoMHHaTa Ha CMcreMHi/rre 
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rrbTi/ima b Windows CTaBa no c/ieflHua Ha^MH: My Computer --> Properties --> 
Advanced --> Environment Variables --> System Variables — > Path --> Edit: 

JLL*J| 



System Properties 



Advanced 



You must be logged on as 



Computer Name 
Automatic Updates 



Edit System Variable 



I 



Hardware 
Remote 



Environment Variables 



jljx] 



I k^r v/ariahlpc fri 

?]x| 



Performance — 

Visual effects, processor Variable name: 



Path 



| .,',lj ■l'.!I.U4i'dJ.!.lj-.l„l=l[J.4 .d.'l. l .!lJj^W W!r 

Cancel 



OK 



r User Profiles 
Desktop settings related to your logon 



Administrator 



Delete | | 



System variables 



Settings 



Startup and Recovery — 

System startup, system failure, and debugging information 



Settings 



■C .Path ^ 

4 PATHE>T 



Error Reporting 



Variable 



Value 



Windows_NT j 

C:\WINDOWS\system32;C: \WINDOWS; ... . 
PATHEXT ,COM;.EXE;.BAT;.CMD;.VBS;.VBE;JS;.... — ' 

PROCESSOR.A... x86 

PROCESSORJD... x86 Family 6 Model 15 Stepping 13, Gen... 



New 



Delete 



Cancel 



OK 



J. 



Cancel 



J 



Cnefl TOBa flo6aBHMe b nt>TH bin flupeKTopnaTa Ha HawaTa MHCTa/iauna Ha 
JDK. ripn cTaHflapTHa MHCTa/iauna to3m n"bT 6m Morb/i fla i/i3r/ie>Kfla npuMepHo 
TaKa: 



C: \Program Files \Java\jdkl . 6 .0_07\bin 



ri"bTflT b npoMeH/iMBaTa Path npeflCTaB/iflBa cni/icbK, b komto OTfle/iHi/rre 
e/ieMeHTM ca pa3fle/ieHM c T04Ka v\ 3aneTaa. flo6aBAHeTO Ha nvra ,qo HaiuaTa 
JDK MHCTa/iaunfl CTaBa Karo ,qo6aBi/iM T04Ka m 3aneTaa i/i caMi/ia nvr. BHi/iMa- 
BaMTe fla He M3TpneTe cbmecTByBami/m cni/icbK, 3am;0T0 TOBa me HaBpeflM Ha 
KOMnioTbpa bm m hakom nporpaMi/i me cnpaTfla pa6oTHT. 

Bene CMe totobm. Tpa6Ba fla 3aTBopnM KOH30/iaTa, 3am;oTO th no/i3Ba crap km 
nvr (npeflu fla ro npoMeHMM). C/iefl Karo nycHeM HOBa KOH30/ia 3a KOMaHflu 
(cmd.exe), me Nio>KeM fla KOMnn/inpaMe koh30/iho 6e3 fla M3nncBaMe ntj/iHkm 
n"bT flo KOMnn/iaTopa Ha Java. Eto npuMep, b komto M3BMKBaMe Java KOMnmia- 
ropa ot K0H30/iaTa m MCKaMe ot Hero fla kBnkiLue BepckmTa cm: 
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c \ Command Prompt 


_|n|x 


Microsoft Windows [Version 5.2.3790] 
(C) Copyright 1985-2003 Microsoft Corp. 




a. 

1 






D:\>javac -version 
javac 1.6.0_07 






D:\>. 




-1 



KoMnn/inpaHe Ha Java nporpaMM noA Linux m Solaris 

fla HanpaBMM npepa3Ka3 b Ka ptmhkm Ha ropHOTO, to3m n"bT 3a Linux i/i Solaris 
onepaunoHHM cucTeMM. CTbnKi/rre ca aHa/iorn4HM. 



>. He 3a6paBJiMTe aa MHCTa/mpaTe JDK, npeflki aa ce 3axBaHeTe 
f\ c HacTonufMn npMMep. B npoTMBeH c/iynafi me no/iymrre 
ci»o6meHMH 3a rpeuiKM. 



ripn pa3/iM4HMTe Linux m UNIX flMCTpn6yuMM MHCTa/inpaHeTO Ha JDK cTaBa no 
pa3/iM4eH Ha^MH m HflMa o6uj,o peiueHne, KoeTo pa6oTM HaBCflicb,qe. HeTeTe b 
AOKyMeHTauMflTa Ha BaiuaTa flMCTpn6yuMfl c koh naKeTHa ci/icreMa pa6oTM th, 
3a fla pa36epeTe cbOTBeTHaTa KOMaHfla 3a MHCTa/inpaHe (rpm -i, yum 
install, apt-get install, ...) M KOM e CbOTBeTHMflT naKeT. HanpuMep Ha 
Debian v\ Ubuntu Linux MHCTa/inpaHeTO Ha JDK CTaBa c KOManqaTa: 



apt-get install sun- java6- jdk 



Cera cm ma Me, Me MMaMe MHCTa/inpaH JDK. HeKa cb3flafleM flupeKTopua, b 
koato me eKcnepuMeHTupaMe. fli/ipeKTopi/mTa ce Ka3Ba introToJava 1/1 ce 
HaMupa b AOMawHaTa flupeKTopua Ha noTpe6nTe/ia. ripoMeHHMe TeKymaTa 
flupeKTOpufl Ha -/introToJava M Cb3flaBaMe HOB dpaM/l HelloJava. java, 
KaTO 3a ue/ua M3no/i3BaMe BrpafleHna Te kcto b peaaKTop vi. 





L^jLMjr 








~S: mkdir introToJava 






cd introToJava/ 






-/introToJavaS: vi HelloJava .] ava| 







B/iM3aMe b peiuMM Ha B"bBe>K,qaHe, KaTO HaTMCKaMe "i": 
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a 










] 












- INSERT - 






0,1 


All 





BtBe^flaMe mjim npexBtp/iflMe HaiuaTa nporpaMa c KonnpaHe. 3anncBaMe, 
KaTo HaTMCKaMe Esc, 3a fla M3/ie3eM ot pe>KMM Ha BtBewflaHe, cnefl KoeTO 
nuiueM ":wq" v\ HaTMCKaMe Enter: 



>JaJJilJU7=J.Jll Jli r J— yljli/iijiljill/ilj - JJjJj 



class HelloJava | 

public static void main (St ring [ ] arguments) { 
System . out . print In ( "Hello, Java") ; 

} 



(si 



BcbiMHOCT, MOweM fla M3no/i3BaMe m flpyr Te kcto b peflaKTop BMecTO vi, 
3amoTO, aKO 3a ntpBn nvr BM>K,qaTe vi, mhoto TpyflHO me cBMKHeTe fla pa6o- 
TMTe c Hero. BMecTO vi MO>KeTe fla M3no/i3BaTe no-flpy>Ke/iKj6HMTe peflaKTopn 
mcedit M/in pico (komto 3a npeflu TOBa BepoaTHO me Tpa6Ba fla MHCTa/inpaTe, 
3aifl0T0 ce pa3npocTpaHABaT KaTO flon"b/iHMTe/iHM naKeTM). 

Bene MMaMe CJpaM/ia ~/introToJava/HelloJava. java M OCTaBa fla ro kom ni/i- 
zinpaMe m M3n"b/iHMM . KoMnn/iaunflTa ce MSBtpiuBa c KOMnn/iaTopa javac: 



-/introToJavaS: javac HelloJava. java 
-/introToJavas: java HelloJava 
Hello, Java 
-/introToJavas: [_ 



1 a |i la || ^ I 



C/iefl nsnt/iHeHneTO cm javac mnma 6e3 rpeujKM, KaTO npon3Be>Kfla om,e 
eflMH cjpaki/i ~/introToJava/HelloJava. class. 3a fla ro M3n"b/1HMM, npoCTO ro 
noflaBaMe Ha BnpTya/iHaTa MaujMHa. 3a CTapTupaHe Ha BnpTya/iHaTa MaujMHa 
M3no/i3BaMe Msnt/iHUMMfl cjpaM/i java (komto 6m Tpa6Ba.no fla e flocTbneH ot 
CMCTeMHMa n"bT). KaKTO ce BM>Kfla Ha ropHMfl eKpaH, M3no/i3BaMe KOMaHflaTa: 



java HelloJava 



Pe3y/iTaTbT ot M3irb/iHeHMeT0 Ha HaiuaTa ntpBa nporpaMa e cbo6m,eHMeTo 
"Hello, Java", M3nMcaH0 Ha K0H30/iaTa. 
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CpeflaTa 3a pa3pa6oTKa Eclipse 

flo MOMeHTa pa3meflaxMe KaK ce KOMnn/inpaT v\ M3n"b/iHflBaT Java nporpaMM c 
KOH30/iaTa. Pa36npa ce, MMa m no-JieceH HaMMH - 4pe3 M3no/i3BaHe Ha cpe^a 
3a pa3pa6oTKa, kohto nsnt/iHflBa bcm^km KOMaHflu, komto BMflaxMe BMecTO 
Bac. HeKa pa3meflaMe KaK ce pa6oTM etc cpeflu 3a pa3pa6oTKa v\ KaKBo hm 
noMaraTTe, 3a fla cm b^plumm no-/iecHO pa6oTaTa. 

MHTerpMpaHM cpeflM 3a pa3pa6oTKa 

B ropHMTe npuMepn pa3meflaxMe KOMnmiauMH m M3n"b/iHeHne Ha nporpaMa ot 
eflMH eflMHCTBeH dpafi/i. 06mkhob6ho nporpaMMTe ca cbcraBeHM ot mhoto 
(JjaM/iOBe, noHAKora flopn fleceTKM xmjihah- nucaHeTo c Te kcto b peaaKTop, 
KOMnn/inpaHeTO m Msnt/iHeHMeTO Ha eflHa nporpaMa ot KOMaHflHua pefl e 
cpaBHMTe/iHO npocTa pa6oTa, ho fla HanpaBMM TOBa 3a ro/iflM npoeKT, MO>Ke fla 
ce OKa>Ke c/io>kho m TpyfloeMKo 3aHMMaHne. 3a HaMa/iflBaHe Ha c/io>KHocTTa, 
y/iecHABaHe Ha nucaHeTo, KOMnn/inpaHeTO, M3n"b/iHeHneT0 m MHTerpupaHeTo 

MM B eflMH eflMHCTBeH MHCTpVMeHT, CbLfleCTBVBaT BM3ya/lHM npM/10>KeHMfl, 

HapeqeHM MHTerpupaHn cpeflM 3a pa3pa6cm<a (Integrated Development 
Environment, IDE). CpeflMTe 3a pa3pa6oTKa HaM-4ecT0 npefl/iaraT m HO>KecTBO 
flont/iHeHMfl KbM ocHOBHMTe dpyHKUMM, KaTO fle6"brBaHe, nycKaHe Ha unit 
TecTOBe, npoBepKa Ha 4ecro cpeiflaHM rpeiuKM, kohtpo/i Ha BepcMMTe m t.h. 

KaKBo e Eclipse? 

Eclipse ( www.eclipse.org ) e MoiflHa MHTerpMpaHa cpefla 3a pa3pa6oTKa Ha 
codpTyepHM npM/io>KeHMfl. Eclipse e npoeKT c oTBopeH koa m npefl/iara MHcrpy- 
MeHTM 3a bcmmkm eTanM ot codpTyepHM^ >KM3HeH umktj/i. TyK me pa3r/ieflaMe 
HaM-Ba>KHMTe dpyHKUMM - Te3M, cB"bp3aHM etc caMOTO nporpaMMpaHe - 
nMcaHeTO, KOMnM/iMpaHeTO, M3n"b/iHeHMeT0 m fle6"brBaHeT0 Ha nporpaMM. 

npeflM fla npeMMHeM KbM npMMepa, HeKa pa3meflaMe Ma/iKo no-noflpo6HO 
CTpyKTypaTa Ha BM3ya/iHMfl MHTepdpeMc Ha Eclipse. OcHOBHa cbcraBHa 4acr ca 
nepcneKTMBMTe. BcaKa nepcneKTMBa c"bfl"bp>Ka eflMH m/im noBe^e BH3ya/in- 
3aTopn (views). BceKM BM3ya/iM3aTop pea/iM3Mpa pa3/iM4Ha dpyHKUMa, 
CBtpsaHa c ynecHHBaHe Ha nporpaMMpaHeTO. fla pa3r/ieflaMe HaM-M3no/i3Ba- 
HaTa nepcneKTMBa - Java nepcneKTMBaTa. Ta cbfl"bp>Ka: 

- Package Explorer - TyK MoraT fla ce bmaht bcm^km K/iacoBe, komto 
cbcraBHT TeKyiflMfl npoeKT Ha nporpaMa; 

- Problems - noKa3Ba rpeiuKMTe npM KOMnM/iauMa; 

- Outline - noKa3Ba cBOMCTBaTa m noBefleHMeTO (MeTOflMTe) Ha 
ce/ieKTMpaH Java K/iac; 

- Console - noKa3Ba CTa Hfla pth m a m3xoa, KoraTO crapTMpaMe nporpaMa. 
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OcBeH BM3ya/iM3aTopn b cpeflaTa Ha pa6oTHOTO npocTpaHCTBO ctoht penaK- 
topmtg Ha Java <JpaM/iOBe. Ha npuMepa no-flo/iy HHNia hmto eflMH OTBopeH 
(JpaM/i 3a peflaKTupaHe m 3aTOBa npocTpaHCTBOTo b cpeflaTa e npa3H0. B 
Eclipse MO>KeM fla peflaKTi/ipaMe eflHOBpeMeHHo npon3BO/ieH 6poM <JpaM/iOBe. 













File Edit 


Navigate Search Project 


Run Window Help 




Jo-- 


_ | *- o- %- J & 


S ®- J » 69 ] . ~ - - - 


E % J java| 



Hi Package Explore S3 Hierarchy*|~' 



B % 1 



•_ 



~i r>" i 



E Outline S3 



An outline is not available. 



H. Problems lZ 


S Console 


@ Javadoc ^> Declaration 


y ^ = □ 


0 items 








Description 




Resource Path 


Location Typ 





CbmecTBVBaT ome peflnu.a BM3ya/in3aTopn c noMOiMHO npeflHa3Ha4eHne, 
komto HflMa fla pa3r/ie>KflaMe TyK. 

Ci>3AaBaHe Ha hob Java npoeKT 

ripeflu fla HanpaBMM KaKBOTo v\ fla 6m/io b Eclipse, Tpa6Ba fla c"b3flafleM npoeKT 
3a Hero. npoeKTvr /iorn4ecKM rpynupa MHO>xecTBO (JpaM/iOBe, npeflHa3Ha4eHM 
fla pea/iM3npaT npon3BO/iHa nporpaMa. 3a BCflKa nporpaMa e flo6pe fla ce 
c"b3flaBa OTfle/ieH npoeKT. 

npoeKT ce cb3flaBa 4pe3 c/ieflBaHe Ha c/ieflHMTe cTbnKn: 

- File -> New -> Project; 

- M36npaMe "Java Project"; 

- BtBewflaMe MMeTO Ha npoeKTa hm - npuMepHO "introToJava"; 



HaTMCKaMe "Finish". 
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New Java Project 



Create a Java Project 

Create ajava project in the workspace or in an external location. 



Project name; jintroToJava| 
Contents 



® Create new project in workspace 
Q Create project from existing source 

Directory: [/home/lucho/projects/workspace/intorToJava/introTojava ] [ Brows eT 



|RE 

(i) Use default JRE (Currently 'java-6-sun-l. 6. 0,00') 
Q Use a project specific JRE: 



Configure JREs,, 



[)ava-6-sun-1.6.0,00 | C ] 



O Use an execution environment JRE: 



Project layout 

O Use project folder as root for sources and class files 
® Create separate folders for sources and class files 



Configure default,, 



Working sets 
Q Add project to working sets 

Working sets; [ 



© I Next > ~| | Finish Cancel 



HoBOCb3flafleHMflT npoeicr ce noi<a3Ba b Package Explorer. 



B Package Explorer ZZ - [ « | ^ = □ 


° □ 


*7 1^ IntroToJava 




L?src 




£g (default package) 
> ifeJRE System Library [java-6-sun-1.6.0.07; 




6i Problems S3 @ Javadoc EX Declaration S Console ^ = □ 


-i i rr 


0 items 



Be^e MO>KeM ,qa ao6aBflMe K/iacoBe K"bM npoeKTa. 

Ci>3AaBaHe Ha hob K/iac 

Eclipse npefl/iara noMoiueH npo3opeu 3a cb3flaBaHeT0 Ha hobm K/iacoBe: 
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New Java Class 



Java Class 

Create a newjava class. 



Q 



Source folder: 
Package: 

□ Enclosing type: 



IntroToJava/src 



Browse... 



(default) Browse... 



Browse.. 



Name: 
Modifiers: 

Superclass: 
Interfaces: 



® public '.._;< default 
□ abstract □ final 



java.lang. Object 



protected 



Which method stubs would you like to create? 

g| public static void main(String[] args) 

□ Constructors from superclass 
gj Inherited abstract methods 

Do you want to add comments? (Configure templates and default value here ) 

□ Generate comments 



Add... 



Remove 




3a fla cb3flafleM hob miac: 

- M36npaMe File- > New -> Class; 

- B noMOLUHMfl npo3opeu, norrb/iBaMe MMeTo Ha K/iaca - npuMepHo 
"HelloJava"; 

- Ce/ieKTupaMe onunaTa "public static void main(String[] args)" - TOBa 
aBT0MaTM4H0 me reHepupa main() MeTOfl 3a Hac; 

- HaTMCKaMe 6yTOHa [Finish]. 

HoBOC"b3flafleHMAT K/iac ce noflBHBa b Package Explorer v\ ce OTBapa hob 
peflaKTop, K"b,qeTo Mo>Ke fla BtBefleM cbfltpwaHi/ieTo Ha hobma K/iac. Eclipse e 
reHepupa/i thjioto Ha hobma K/iac, MeTOflmain() v\ hako/iko noMoiflHM KOMeH- 
Tapa: 
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tS Package Explorer S3 \ 


% 


" = □ 


Qj Hellojava.java £3 




□ 


tsl IntroToJava 
T 29src 








public class HelloJava t 

© / <** 








^7 c0 (default package) 








* @param args 

*/ 








> [J] Hellojava.java 






Z 


public static void main(String[] args) { 








t> SiJRE System Library [java-6 




-1.6.0.07; 


// TODO Auto-generatecl method stub 










> 

I 














l«l 


M 












[L Problems S3 @ Javadoc [§> Declaration E Console 




■ 

□ 




0 items 



BtBewflaMe cbfltp^aHneTO Ha main() MeTOfla v\ CMe totobm 3a KOMnmiauMfl v\ 
M3n"b/iHeHne: 



CS Package Explorer &s\ El [^>] ^ D n j 


(Jj Hellojava.java S3 




— 
□ 


^ IntroToJava 
v 0src 

v fB (default package) 




public class HelloJava { 

& /»» 

• Oparam args 
*/ 








> [T] Hellojava.java 




public static void main ( Str ing [ ] args) ( 








t> BjRE System Library [java-6-sun-l. 6.0. 07" 




System. out . print In ( "Hello, Java") ; 








) 

) 












Ml 










5E Problems S3 S> Javadoc Declaration 5 Console 




□ 


M 1 !►! 


0 items 



Komli 14/114 pa He Ha cope KOfla 

ripouecbT Ha KOMnn/iaunfl b Eclipse bk/i 104 Ba hako/iko cTbnKn: 

- ripoBepKa 3a cnHTaKTM4HM rpeiuKu; 



- QE)' 



US Package Explorer 23 
^ IntroToJava 
v g^src 

^ $ (default package) 
> r^LI Hellojava.java 
> afcJRE System Library [java-6-sun-1.6.0.07 



EE 



£) Hellojava.java S3 




□ 












■ 






public class HelloJava { 










6 


/•• 










* @param args 












•/ 












public static void main (Str ing [] args) { 












System. out .print In ("Hello. Java") ; 
























) 




: 








} 










«l 


I.I 







Javadoc 1 Declaration | Console | 



3 errors, 0 warnings, 0 others 



Description 



Resource 



Path 



^ © Errors (3 items) 

€fc error cannot be resolved Hellojava.java Introl 

© Syntax error, insert ";" to complete Statement Hellojava.java Introl 

© Syntax error, insert "AssignmentOperator Expre Hellojava.java Introl 



ripoBepKa 3a rpeiuKM Ha TunoBeTe; 
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- npeo6pa3VBaHe Ha Java KOfla b M3n"b/iHMMM bytecode mhctpykumm. 

3a fla KOMnn/inpaMe K/iaca cm b Eclipse, BCbiMHOCT He e hv>kho fla npaBMM 
HMU40 flon"b/iHMTe/iHO. KoMnn/iaunflTa ce M3B"bpujBa om,e flOKaTO nuiueM. HaMe- 
pe h MTe rpeiuKM ce nofl^epTaBaT b 4epBeH0 3a 3aocrpflHe Ha BHMMaHneTO. 
KoraTO 3annujeM npoMeHMTe, kom nn/iaunsiTa othobo ce CTapTupa aBTOMa- 
tmhho. HaMepeHMTe rpeiuKM ce noKa3BaT BtB BM3ya/iM3aTopa "Problems". 

Ako b npoeKTa hm MMa noHe eflHa rpewKa, to ta ce 0T6e/iH3Ba c Ma/i"bK 
4epBeH "x" b Package Explorer. Ako pa3i~bpHeM npoeKTa Ha hmbo naKe™ m 
K/iacoBe, Te3M, komto cbfltpwaT rpeiuKM, ce OT6e/iH3BaT no cbiuna Ha^MH. Ako 
mpaKHeM flBOMHO Ha HAKOfl ot rpewKi/iTe b Problems Eclipse, hm npexBtp/ia 
aBT0MaTM4H0 Ha mactoto b KOfla, KbfleTo e B"b3HMKHa/ia rpeiuKaTa. 

CTapTMpaHe Ha npoeKTa 

3a fla cTapTupaMe npoeKTa, M36npaMe Run -> Run As -> Java Application v\nv\ 
K/iaBMiiiHaTa KOM6nHauMfl Ctrl+Alt+X J (HaTMCKaMe Ctrl, Alt v\ X 3aeflH0, c/iefl 
KoeTo HaTMCKaMe J). 



nporpaMaTa ce crap™ pa 
"Console": 



m pe3y/iTaTbT ce M3nncBa B"bB BM3ya/iM3aTopa 



II Package Explorer S3 
^ t^JlntroToJava 
0src 

^ {J} (default package) 
t> [J] Hellojava .java 
^ BfcJRE System Library [ja 



Jj Hellojava.java 



public class Hello Java ( 



Spar am args 



public static void main(String[] args) { 
System. out . print In ( "Hello, Java") ; 



Ek Problems | ffl Javadoc |§>> Declaration | B Console tZ \ 








□ 


<terminated> Hellojava [Java App X Lk si! 






Hello, Java 












■ 







He bcmmkm TunoBe npoeKTM MoraT fla ce M3n"b/iHflT. 3a fla ce M3n"b/iHM Java 
npoeKT, e Heo6xoflMMo tom fla cbfltpwa noHe eflMH K/iac cmain() MeTOfl. 



Ae6t>rBaHe Ha nporpaMaTa 

KoraTO nporpaMaTa hm c"bfl"bp>Ka rpeujKM, M3BecTHM oiue KaTo 6t»roBe, Tpa6Ba 
fla HaMepuM v\ OTCTpaHMM Te3M rpeujKM. Tpa6Ba fla fle6i>rHeM nporpaMaTa. 
npouecbT Ha fle6"brBaHe BKnr04Ba: 

- 3a6e/ifl3BaHe Ha 6"broBeTe; 

- HaMnpaHe Ha KOfla, komto npi/mi/maBa npo6/ieMMTe; 
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- OnpaBHHe Ha KOfla, TaKa <-\e nporpaMaTa fla pa6oTM npaBM/iHo; 

- TecTBaHe, 3a fla ce y6eflMM, <-\e nporpaMaTa pa6oTM npaBM/iHO cnefl 

KOpeKUMMTe. 

npouecvr Mo>Ke fla ce noBTopn hako/iko nvri/i m e npofl"b/i>KMTe/ieH. 
Eclipse npefl/iara 0Tfle/iHa nepcneKTMBa 3a fle6"brBaHe: 

a I^u-j - Imri/r.j^^/H^ji^.J^ - B-Jl^ WJum, HEED 

File Edit Source Refactor Navigate Search Project Bun Window Help 



jO- I <V ] & <B #~ ] 9 > ] . - " ' <P~ ' H [»Debug| 4 J java 



^ Debug 23 4?A Servers = □ 


<*)= Variables £2 e e Breakpoints 








□ 




» m N | 3l *^ . . - \&. 1 v 


Name Value 




!B HelloJava [Java Application] 


0 arguments String[0] (id=15) 




v HelloJava at localhost:44838 














f Thread [main] (Suspended (breakpoint at line 3 in HelloJava)) 












= HelloJava. main(Sthng[]) line: 3 














J /usr/lib/jvm/java-6-sun-1.6.0.00/bin/java (Aug 15, 2008 4:49:47 PM) 
















[] 














IH 




B Hellojava.java £3 


= 




°E Outline S3 


□ 




class HelloJava { 

public static void main(String[] arguments) { 






A V • i* 






System, out .pnntln(" Hello, Java"); 






^ HelloJava 




} 

) 






A s main(String[]) 














M 


I.I 










S Console £3 € Tasks 


■ * 




> 




- 

□ 


HelloJava [Java Application] /usr/lib/jvm/java-6-sun-1.6.0.00/bin/java (Aug 15, 2008 4:49:47 PM) 






Ml 








|.| 





C/iefl KaTO CMe 3a6e/ifl3a/in npo6/ieMa b nporpaMaTa cm, Hue Tpa6Ba fla 
HaMepuM KOfla, komto to Cb3flaBa. Eclipse Mo>Ke fla hm noMorHe c TOBa, KaTO 
hm no3BO/in fla npoBepuM fla/in bcm^ko pa6oTM, KaKTo e n/iaHnpaHO. 

3a fla cnpeM M3n"b/iHeHneT0 Ha nporpaMaTa, b Te3M MecTa nocraBHMe tohkm 
Ha npeKi>CBaHe, M3Becn-m ome KaTO cTonepn (breakpoints). Cronepvr e 
acounnpaH KbM pefl ot nporpaMaTa hm. nporpaMaTa cnupa M3n"b/iHeHneT0 cm 
Ha Te3M peflOBe v\ no3BO/iflBa nocTbnKOBO nsnt/iHeHne Ha ocTaHa/iMTe peflOBe. 
Ha BCflKa cTbnKa MO>Ke fla npoBep^BaMe v\ flopn npoMeHAMe cbfltpwaHMeTO Ha 
TeKyiflMTe npoMeH/iMBM. 

fle6"brBaHeTO e eflMH bma MBnt/iHeHne Ha nporpaMaTa Ha 3a6aBeH Kafltp. To 
hm flaBa B"b3M0>KH0CT no-/iecHO fla BHMKHeM b fleTaM/iMTe m fla BMflMM Ktfle ca 
rpeujKMTe. 

Ynpa>KHeHM5i 

1. fla ce HaMepn onucaHneTO Ha K/iaca System b cTaHflapTHaTa Java API 
AOKyMeHTauMfl. 
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2. fla ce HaMepn onucaHneTO Ha MeTOfla Sy stem. out .printin () , c pa3/iM4- 
HMTe HeroBM napaMeTpn, b CTaHflapTHaTa Java API flOKyMeHTauna. 

3. fla ce KOMnn/iupa v\ M3n"b/iHM npuMepHaTa nporpaMa ot ra3v\ maBa npe3 
KOMaHflHMfl pefl (KOH30/iaTa) m c noMOinTa Ha Eclipse. 

4. fla ce MOflmJpnuupa npuMepHaTa nporpaMa, TaKa 4e aa M3nncBa pa3/iM4H0 
no3flpaB/ieHne, HanpuMep "flo6"bp fleHl". 

Peuietmsi m yrrbTBaHkm 

1. M3no/i3BaMTe http://java.sun.eom/iavase/6/docs/api/ v\ noTbpceTe K/iaca 
System. 

2. B onucaHneTo Ha K/iaca System noTbpceTe no/ieTo out, c/iefl KoeTo 
HaMepeTe MeTOfla printin () . 

3. M3no/i3BaMTe MHCTpyKunnTe, flafleHM b TeKCTa Ha Ta3M r/iaBa. 

4. M3no/i3BaMTe MHCTpyKunnTe, flafleHM b TeKCTa Ha Ta3M maBa. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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r/iasa 2. npiiMMTMBHIi 

TMnoBe m npoMeH/iiiBii 



ABTOp 

XpMCTO TOflOpOB 
CBeT/lMH HaKOB 

B T33M TeMa... 

B HacroflLuaTa TeMa me pa3rne,qaMe npi/iM MTMBHMTe TunoBe i/i npoMeH/iMBM b 
Java - KaKBO npeflcraB/iflBaT i/i KaK ce pa6oTM c tax. l~l"bpBo me ce cnpeM Ha 
TunoBeTe flaHHM - ue/io^nc/ieHM TunoBe, pea/iHM TunoBe c n/iaBaiua 3aneTaa, 
6y/ieB Tun, cuMBO/ieH Tun, o6eKTeH Ti/in i/i ctpmhtob Ti/in. U4e npofl"b/i>KMM c 
TOBa KaKBO e npoMeH/iMBa, KaKBM ca HeMHi/rre xapaKTepucTMKn, KaK ce 
Ae Knap i/i pa, KaK ce npi/icBOHBa ctomhoct m KaKBO e nHMuna/insauna Ha 
npoMeH/iMBa. U4e ce 3ano3HaeM v\ c apyroTo HanMeHOBaHne Ha npoMeH/iMBaTa, 
a no-T04HO - "MfleHTucjDMKaTop". K"bM Kpaa Ha maBaTa me ce cnpeM Ha 
/lMTepa/iMTe. U4e pa36epeM KaKBO npeflcraB/iflBaT, KaKBM BMflOBe ca v\ Ha 
noc/ieflHO MflCTO me cpemneM ynpa>KHeHna npuroTBeHM 3a Hac 4MTaTe/iMTe, 
4MAT0 ue/i e fla 3aTB"bpflMM 3HaHnaTa, komto me npnflo6neM npo4MTaMKM 
maBaTa. 
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KaKBO e npoMeH/iMBa? 

EflHa Tnnn4Ha nporpaMa M3no/i3Ba pa3/iM4HM ctomhoctm, komto ce npoMeHsrr 
no BpeMe Ha HeMHOTO M3n"b/iHeHne. HanpuMep, cb3flaBaMe nporpaMa, koato 
M3Bi3piiJBa npecMflTaHna. Cto mho cTMTe , EhBenenw ot eflMH noTpe6nTe/i, me 
6"bflaT o^eBUflHO pa3/iM4HM ot TQ3v\, BtBefleHM ot flpyr noTpe6MTe/i. ToBa 
03Ha4aBa, <-\e KoraTO cb3flaBaMe nporpaMaTa, Hue He 3HaeM bcm^km B"b3M0>KHM 

CTOMHOCTM, KOMTO me 6"bflaT B"bBefleHM B Hefl. TOBa OT CBOfl CTpaHa M3MCKBa fla 

MOxeM fla o6pa6oTMM cto mho CTMTe , komto noTpe6MTe/iMTe eBeHTya/iHO 6Mxa 

B"bBe/lM. 

HeKa cb3flafleM nporpaMa, 4mato u,en e fla M3B"bpiuBa npecMSTaHMfl. KoraTO 
noTpe6MTe/iaT BtBefle HOBa ctomhoct, kohto me ynacTBa b npoueca Ha 
npecM^TaHe, HMe MO>KeM a fla cbxpaHMM (BpeMeHHo) b naMeira Ha HaiuMa 
kom nKDTbp. CTOMHocTMTe b Ta3M 4acT Ha naMeTra ce npoMeH^T pery/iapHo. 
ToBa e flOBe/io flo HaMMeHOBaHMeTO mm - npoMeH/iMBM. 

TiinoBe AaHHM 

TMn flaHHM npeflCTaB/iflBa cbBKynHOcr ot ctomhoctm, komto MMaT eflHaKBM 

XapaKTepMCTMKM. 

XapaKTepMCTMKM 

TMnoBeTe flaHHM ce xapaKTepM3MpaT c: 

- MMe; 

- Pa3Mep (ko/iko naMeT 3aeMaT); 

- Ctomhoct no noflpa36MpaHe (default value). 

Biifloee 

TMnoBeTe flaHHM ce pa3fle/iflT Ha c/ieflHMTe BMflOBe: 

- Ue/lO^MC/ieHM TMnOBe - byte, short, int, long; 

- Pea/iHM TMnoBe c n/iaBama 3aneTaa - float m double; 

- By/ieBTMn - boolean; 

- CMMBO/ieH TMn - char; 

- 06eKTeH TMn - object; 

- CMMBO/1HM HM30Be - String. 

B c/ieflHaTa Ta6/iMua MO>KeM fla bmamm M36poeHMTe no-rope TMnoBe flaHHM 
(byte, short, int, long, float, double, boolean, char, Object M String), 
BK/iK)4MTe/iH0 CTOMHocTMTe mm no noflpa36MpaHe M TeXHMS o6xBaT: 
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Tun 
flaHHii 


Ctomhoct no 
noflpa36npaHe 


MMHMMa/IHa CTOMHOCT 


MaKCMMa/ma ctomhoct 


byte 


0 


-128 


+ 127 


short 


0 


-32768 


+32767 


int 


0 


-2147483648 


+2147483647 


long 


OL 


-9223372036854775808 


+9223372036854775807 


float 


O.Of 


-3.4E+38 


+ 3.4E+38 


double 


O.Od 


-1.7E+308 


+ 1.7E+308 


boolean 


false 


B"b3M0>KHMTe ctomhoctm ca flBe - true m/im false 


char 


'\u0000' 


0 


+65535 


Object 


null 






String 


null 







TkinOBeTe byte, short, int, long, float, double, boolean M char ce Hapn^aT 
npMMMTMBHM TunoBe flaHHM, TbM KaTO ca BrpaaeHM b e3MKa Java Ha nav\- 

HMCKO HMBO. 



TunoBeTe object m string ca M3nncaHM c maBHa 6yKBa, TbM KaTO ca c/io>khm 
TunoBe (He ca npMMMTMBHM). Te npeflCTaB/iflBaT K/iacoBe, komto ca fledpuHM- 
paHM 4pe3 cpeflCTBaTa Ha e3MKa Java, a He ca 4acr ot Hero caMna, a ca 4acr 
ot CTaHflapTHMTe 6n6/inoTeKM Ha Java. 

Lle/iOMMc/ieHM TunoBe 

Ue/io^nc/ieHMTe TunoBe 0Tpa3flBaT u,env\re 4nc/ia m 6nBaT - byte, short, int 
m long. HeKa rn pa3meflaMe eflMH no eflMH b peaa, b komto vv\ M36ponxMe. 

ntpBn b HaiuMfl cnncbK e u,e/i04Mc/ieHMflT run byte. Tom e 8-6mtob 3HaK0B 
Tun, KoeTO 03Ha4aBa, <-\e 6poaT Ha B~b3 m o>k h kiTe ctomhoctm e 2 Ha cTeneH 8, 

T.e. 256 BTd3M0>KHM nO/10>KMTe/lHM M OTpMU,aTe/lHM ctomhoctm o6mo. Ctom- 

HOCTra no noflpa36MpaHe e 4mc/ioto 0. MMHMMa/iHaTa ctomhoct, kohto 3aeMa, 
e -128, a MaKCMMa/iHaTa +127. 

Btopmat no pefl b HaiuMfl cnMCbK e u,e/i04Mc/ieHMflT TMn short. Tom e 16-6mtob 
3HaKOB TMn. B naparpadpa 3a TMna byte no-rope M3acHMXMe KaKBO 03Ha4aBa 
3HaK0B TMn m KaKBO 3Ha4eHMe OTflaBa 6poflT Ha 6MTOBMTe. CTOMHocTra no 
noflpa36MpaHe e 4mc/ioto 0. MMHMMa/iHaTa ctomhoct, koato 3aeMa e 4mc/ioto - 
32768, a MaKCMMa/iHaTa - +32767. 

C/ieflBaiMMAT u,e/i04Mc/ieH TMn, komto me pa3r/ie,qaMe e TMnvr int. Tom e 32- 
6mtob ue/io^Mc/ieH 3HaK0B TMn. KaKTO BM>KflaMe, c HapacTBaHeTO Ha 6MTOBeTe 
HapacTBaT m B"b3Mo>KHMTe ctomhoctm, komto aaaeH TMn MO>Ke fla 3aeMa. Ctom- 
HOCTra no noflpa36MpaHe e 4mc/ioto 0. MMHMMa/iHaTa ctomhoct, kohto 3aeMa e 
-2 147 483 648, a MaKCMMa/iHaTa +2 147 483 647. 
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nocneflHi/iflT ue/io^nc/ieH Tun, komto hm npeflcroi/i fla pa3r/ieflaMe, e Ti/mvr 
long. Tom e 64-6mtobo ua/io <-\v\cno etc 3H3k etc ctomhoct no noflpa36npaHe 
OL. 3HaK"bT l ce yKa3Ba, <-\e 4mc/ioto e ot Tun long (nHa^e ce noflpa36npa 
int). MuHMMa/maTa ctomhoct, kohto Ti/mvr long 3aeMa, e -9 223 372 036 854 
775 808, a MaKCMMa/iHaTa +9 223 372 036 854 775 807. 



KoraTO mowcm fla M3no/i3BaMe Tunis t byte BMecTO Tuna int 
. f \ m/im long, He ce KO/ie6aMTe fla M3no/i3BaTe byte. Tcma uie 
* ' cnecm ot 3aeMaHaTa b KOMntorbpa naMeT. 



Ue/iOMMc/ieHM TMnoBe - npMMep 

HeKa pa3r/ieflaMe eflMH npi/iMep, b komto fleicnapi/ipaMe hhkojiko npoMeH/iMBM 
ot no3HaTMTe hm ue/io^Mc/ieHM TunoBe, MHnuna/insnpaMe vv\ v\ vv\ OTne^aTBaMe 
Ha K0H30/iaTa. KaKBO npeflcraB/iflBa fleicnapupaHe v\ MHnuna/insauMfl Ha 
npoMeH/iMBa, MO>KeM fla npo^eTeM no-flo/iy b ceKum-rre, HanMeHyBaHM " fleKna- 
pupaHe Ha npoiweHJii/iBi/i " m " HHMunajiM3auna Ha npoMeH/iMBM ". 



// Declare some variables 




byte centuries = 2 0; 




short years = 2000; 




int days = 730480; 




long hours = 17531520; 




/ / Print the result on the console 




System. out .println (centuries + " centuries is 


' + years + 


" years, or " + days + " days, or " + hours 


+ " hours . " ) ; 



B pa3meflaHMfl no-rope npi/iMep fleMOHCTpupaMe M3no/i3BaHeTO Ha ue/io^nc- 
jieHMTe TunoBe. 3a Ma/iKM Hi/icna M3no/i3BaMe ™nvr byte, a 3a mhoto ro/ieMM 
- ue/io^Mc/ieHMflT Tun long. 



HeKa BMflMM pe3y/iTaTa ot ropHna cfiparMeHT koa OTflo/iy. 

20 centuries is 2000 years, or 730480 days, or 17531520 hours. 



Pea/i hm TiinoBG c n/iaBaujja 3aneTa*i 

Pea/iHMTe TunoBe c n/iaBama 3aneTaa npeflcraB/iaBaT pea/iHMTe 4nc/ia, komto 
no3HaBaMe, v\ 6nBaT - float v\ double. HeKa noflxoflMM KaKTO c ue/io^nc- 
zieHMTe TunoBe m fla rn pa3meflaMe eflMH cnefl flpyr, 3a fla pa36epeM KaKBM ca 
pa3/iMKMTe Me>Kfly flBaTa Tuna v\ 3aiuo npn v\3<-\v\cneHv\a noHHKora ce fl"bp>KaT 
o6paTHo Ha o^aKBaHOTO. 

ri"bpBM b HaiuMfl cnncbK e 32-6mtobmat pea/ieH Tun c n/iaBama 3aneTaa float. 
CTOMHocrra no noflpa36npaHe e o.Of v\nv\ o.Of (flBeTe ca eKBMBa/ieHTM). 

CMMBO/l"bT "f" HaKpafl yKa3Ba M3PM4H0, <-\e 4MC/10T0 e OT TMn float (3aifl0T0 

no noflpa36npaHe bcm^km pea/iHM 4nc/ia ca ot Tun double). Pa3me>KflaHMflT 
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Tun MMa to4hoct ot 6 flo 9 fleceTM4HM 3HaKa (ocTaHa/iMTe ce ry6flT). 
MuHMMa/maTa ctomhoct, kohto MO>Ke fla 3aeMa, e -3.4E+38, a MaKCMMa/maTa 

e +3.4E+38. 

BTopufl pea/ieH Tun c n/iaBama 3aneTaa, komto me pa3rvieflaMe, e TMnvr 
double. Tom e 64-6mtob Tun etc ctomhoct no noflpa36MpaHe O.Od v\nv\ o.Od. 
Pa3me>KflaHMflT TMn MMa to^hoct ot 15 flo 17 fleceTM4HM 3HaKa. MMHMMa/maTa 
ctomhoct, koato npeflcraBfl, e -1.7E+308, a MaKCMMa/iHaTa e +1.7E+308. 

Pea/iHM TnnoB6 - npMMep 



Eto eflMH npMMep 3a fleicnapMpaHe npoMeH/iMBM ot tmih 4mc/io c n/iaBama 
3aneTaa m npMCBOflBaHe Ha ctomhoctm 3a tax: 



// Declare some 


variables 


float floatPI = 


3. 14 f; 


double doublePI 


= 3.14; 



Tohhoct Ha pea/iHMTe TunoBe 

Pa3r/ieflaxMe flBa pea/iHM TMna - float m double. OcBeH c 6poa Ha 

B"b3M0>KHMTe CTOMHOCTM, KOMTO MOraT fla 3aeMaT, Ce pa3/lM4aBaT M C T04H0CTTa 
MM (6pOfl fleceTM4HM UMCjDpM, KOMTO 3ana3BaT). ri"bpBMflT TMn MMa T04H0CT OT 6 

AO 9 3HaKa, a btopmat - ot 15 flo 17 3HaKa. 



Tohhoct Ha pea/iHM tmiiobg - npMMep 

HeKa pa3r/ieflaMe eflMH npMMep, b komto fleicnapMpaMe hhkojiko npoMeH/iMBM 
ot no3H3TMTe hm pea/iHM TMnoBe, MHMUMa/iM3MpaMe tm m tm OTne^aTBaMe Ha 
K0H30/iaTa. l[ema Ha npMMepa e fla OHar/ieflMM pa3/iMKaTa b TO^HOcira Ha 
flBaTa pea/iHM TMna - float m double. 



// Declare some variables 

float floatPI = 3. 14 15 92 6535 8 97 932 38 f; 

double doublePI = 3.1415 92 653589793238; 

// Print the result on the console 

System. out .println ("Float PI is: " + floatPI); 

System . out .println (" Double PI is: " + doublePI); 



HeKa BMflMM pe3y/iTaTa ot tophma cfiparMeHT koa OTflo/iy, 3a fla hm ce m3achm 
KaKBo e TOBa tohhoct npM pea/iHMTe TMnoBe: 



Float PI is: 3.1415927 

Double PI is: 3.1415 92 6535 8 97 93 



B npMMepa no-rope fleicnapMpaxMe flBe npoMeH/iMBM, eflHa ot TMn double m 
eflHa ot TMn float, MHMUMa/iM3MpaMe vv\ m tm OTne^aTBaMe. BM>KflaMe, <-\e 
4MC/10T0 nM, fleicnapMpaHO ot TMn float, e saKptr/ieHO Ha 7-mm 3HaK, a ot 

TMn double - Ha 15-TM 3HaK. M3BOfl"bT, KOMTO 6MXMe cm HanpaBM/iM, e 4e 
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pea/iHMAT Tun double e c flocra no-ro/iflMa to^hoct m aKO hm e Heo6xoflMMa 
ro/iflMa to4hoct c/iefl aeceTi/mi-mfl 3HaK, me M3no/i3BaMe Hero. 

3a npeflCTaBHHeTO Ha pea/iHMTe mnoBe 

Pea/iHMTe 4nc/ia b Java ce npeflcraBHT KaTo Hnc/ia c nsiaBauia 3aneTaq 
(cbr/iacHO CTaHflapTa IEEE 754) v\ ce cbCTOAT ot Tpn KOMnoHeHTa: 3H3k (1 
m/im -1), Ma HTuca (3Ha4eiMM umJppn) v\ eKcnoHeHTa (cKa/ia Ha OTMecTBaHe), 
KaTO cTOMHOcrra ce M34nc/iflBa no cno>KHa (JpopMy/ia. MaHTucaTa cbxpaHABa 
3Ha4eiMMTe umJppn Ha 4mc/ioto m MMa KanaunTeT p,o 9 fleceTM4HM umJppn npn 
float m flo 17 fleceTM4HM umJppn npn double, npn M3no/i3BaHe Ha noBe^e 
undppn, Te ce ry6flT v\ cTa BaT Hy/in. 3ary6a Ha to^hoct ce no/iy^aBa He caMo 
npn ro/iflM 6poM undppn ( Ka kto me bmamm Ma/iKo no-K"bCHo). EKcnoHeHTaTa 
onucBa Ha koh no3nunfl ce HaMupa fleceTM4HaTa T04Ka. B/iaroflapeHne Ha Hea 
4nc/iaTa c n/iaBaiua 3aneTaa MoraTfla 6"bflaT mhoto 6/im3km ao HynaTa (flo 1.4 
* 10" 45 3a Tuna float) v\ mhoto ro/ieMM (flo 3.4 * 10 38 3a Tuna float), ho He 

BCflKO 4MC/10 MMa T04H0 npeflcraBHHe. 

noBe^e 3a npeflcraBHHeTO Ha <-\v\cnara me Haymrre b r/iaBaTa " Bpomhm 

CMCTeMM ". 

ripn npeflCTaBAHeTo Ha flafleHo pea/iHO hmc/io b^b dpopMaTa c rmaBama 
3aneTaa mhoto 4ecro nvri/i ce ry6n to^hoct, Hafi-Ma/iKOTO, 3aiuoTO bcm^km 
pea/iHM 4nc/ia ca 6e3KpaMHo mhoto, a bcm^km 4nc/ia, komto MoraT ,qa ce 
npeflCTaBAT b KpaeH 6poM 6nTOBe (32 v\nv\ 64) ca KpaeH 6poM. HanpuMep 
4MC/10TO 0.1 (eflHa fleceTa) HHMa to^ho npeflcraBHHe KaTO <-\v\cno c rmaBama 
3aneTafl (T.e. b TunoBeTe float v\ double) m ce npeacraBfl npn6/iM3MTe/iHO. 



He bcmhkm pea/i hm Miic/ia mmbt tohho npeflCTaBJiHe b TMno- 
f\ BeTe float m double! HanpuMep hmc/ioto 0.1 ce npencraBq 
— 3aKp-br/ieHO b Tuna float KaTO 0.099999994. 



3a c"b>Ka/ieHMe b Java HHMa npMMMTMBeH Tun flaHHM, komto cbxpaHHBa pea/iHM 
4nc/ia c dpuKcupaHa 3aneTaa (npn komto ha Ma TaKaBa 3ary6a Ha to^hoct). 

rpeujKM ripn npecMqTaHMq c pea/mn TwnoBe 

ripn npecMATaHMfl c pea/iHM TMnoBe flaHHM MO>Ke fla Ha6/iiOflaBaMe crpaHHO 
noBefleHne. npn^nHaTa 3a TOBa e HeB"b3M0>KH0CTTa hakom pea/iHM 4nc/ia fla ce 
npeflCTaBAT to^ho b flBOM^eH bma. npuMepn 3a TaKMBa 4nc/ia ca 1/3, 2/7 m 
flpyrn. 

rpeujKM ripn npecMqTaHMq c pea/iHM mnoBe - npMMep 

HeKa pa3r/ieflaMe eflMH npuMep, b komto fleicnapupaMe hako/iko npoMeH/iMBM 
ot no3HaTMTe hm pea/iHM TMnoBe, MHMuna/iM3MpaMe rn, cpaBHHBaMe rn m OTne- 
4aTBaMe pe3y/iTaTa Ha K0H30/iaTa. fla/in flBeTe npoMeH/iMBM mmbt eflHaKBa 
ctomhoct, me BMflMM, aKO nor/ieflHeM no-flo/iy: 
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// Declare some variables 




float sum = 0 If + 0 If + 0 If + 0 If + 0 If + 




O.lf + O.lf + O.lf + O.lf + O.lf; 




float num = l.Of; 




// Is sum equal to num 




boolean equal = (num == sum) ; 




/ / Print the result ot the console 




System . out .println ( "num = " + num + " sum = " + sum + ' 


' equal = 


" + equal) ; 




Hei<a BMflMM pe3y/iTaTa ot ropi-ma cfiparMeHT koa OTflo/iy. 


num =1.0 sum = 1.0000001 equal = false 



Ot npuMepa MoweM j\a 3aK/iK)4MM, 4e cyMnpaHeTo Ha O.lf aeceT rrbTM He e 

paBHO Ha 4MC/10T0 l.Of. npM4MHaTa 3a TOBa e, <-\e 4MCJ10T0 O.lf e BCblUHOCT 

3aKp"br/ieH0 flo 0.099999994f npn 3anncBaHeT0 My b ™n float. 3HaKvr f, 
KaKTo Be^e o6acHMXMe, 3aaaBa ctomhoct (/iMTepa/i) ot Tun float m 3a Hero 
MoweM fla npo^eTeM noBe^e b ceKunaTa " Pea/iHM /iMTepa/in ". 



Ey/ieB Tun 

EyneBi/m Tun ce fleicnapupa c K/iK)40BaTa flyMa boolean. MMa flBe ctomhoctm, 
komto Mo>Ke fla npneMa - true m false. CTOMHOcira no noflpa36npaHe e 
false. M3no/i3Ba ce HaM-4ecTo b /iorn4ecKM M3pa3M. 

By/ieB Tun — npuMep 

HeKa pa3r/ieflaMe eflMH npuMep, b komto fleicnapupaMe hhkojiko npoMeH/iMBM 
ot no3HaTMTe hm TunoBe, MHMuna/iM3MpaMe rn, cpaBHABaMe vv\ v\ OTne^aTBaMe 
pe3y/iTaTa Ha K0H30/iaTa. fla/in flBeTe npoMeH/iMBM MMaT eflHaKBa ctomhoct 
u\e BMflMM, aKO nor/ieflHeM no-flo/iy: 



// Declare some variables 
int a = 1; 
int b = 2; 

// Which one is greater? 

boolean greaterAB = (a > b) ; 

// Is it equal to 1? 

boolean equalAl = (a == 1) ; 

/ / Print the result on the console 

if (greaterAB) { 

System. out .println ("A > B"); 
} else { 

System. out. println ("A <= B"); 

} 

System . out .println ( "greaterAB = " + greaterAB); 
System . out .println ( "equalAl = " + equalAl) ; 
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Hei<a BMflMM pe3y/iTaTa ot ropi-ma cfjparMeHT koa: 



A <= B 

greaterAB = false 
equalAl = true 



B npi/iMepa fleK/iapupaMe flBe npoMeH/iMBM ot Tun int, cpaBHHBaMe rn i/i 
pe3y/iTaTa ro npucBOABaMe Ha npoMemii/iBaTa ot 6yneB Tun greaterAB. 
AHa/iorn4HO 3a npoMeH/iMBaTa equalAl. Ako npoMemii/iBaTa greaterAB e 
true, Ha K0H30/iaTa ce oTne^aTBa a > b, b npoTMBeH c/iy^aM b > a. 

Cmmbo/igh TMfl 

Cm m bo/1 h mat Tun npeflCTaBfl cuMBo/iHa MHcfiopMauMfl. fleicnapupa ce c k/ik)4o- 
BaTa flyMa char. Ha BceKM cmmbo/i OTroBapa u,9\no <-\v\cno. 3a fla M/irocTpupaMe 
Ka3aHOTo 3a cmmbo/ihua ™n, HeKa pa3r/ieflaMe npuMepnTe no-flo/iy. 

Cmmbo/i6h Tun - npMMep 

HeKa pa3meflaMe eflMH npi/iMep, b komto fleicnapupaMe eflHa 

TMn char, MHML4Ma/lM3MpaMe 9\ CbC CTOMHOCT 'a', 'b' M 'A' 

OTne^aTBaMe pe3y/iTaTa Ha K0H30/iaTa: 



// Declare a variable 








char symbol = 'a'; 










// Print the result 


ot the 


console 






System . out .print In ( 










"The code of 1 " + 


symbol 


+ " ' is : " + 


(int) 


symbol ) ; 


symbol = ' b ' ; 










System. out .print In ( 










"The code of ' " + 


symbol 


+ " ' is : " + 


(int) 


symbol ) ; 


symbol = ' A' ; 










System. out .print In ( 










"The code of ' " + 


symbol 


+ " ' is : " + 


(int) 


symbol) ; 



HeKa BMflMM pe3y/iTaTa ot ropHna cfjparMeHT koa OTflo/iy: 



The 


code 


of 


'a' 


is : 


97 


The 


code 


of 


'b' 


is : 


98 


The 


code 


of 


'A' 


is : 


65 



CMMBO/1HM HI430BG (CTpiiHTOBG) 

CuMBo/iHMTe HM30Be 0Tpa3flBaT nopeflnua ot cmmbo/im. fleK/iapupa ce c 
K/i K340BaTa flyMa string. CroMHOCTTa no noflpa36npaHe e null. Ctp m h ro BeTe 
ce orpa>KflaT b abomhm KaBM4KM, MoraT fla ce ko h KaTe h m paT (flo/ieriBaT eflMH 
AO flpyr), pa3fle/iflT i/i flpyrn. 3a noBe^e i/iHcjDopMaui/m mokcm fla npo^eTeM 



npoMeH/iMBa ot 
m pecneKTMBHO 
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r/iaBa 12 "Cmmbojihh HtisoBe", b koato fleTaM/iHO e o6acHeHO KaKBO e TOBa 
CTpuHr, 3a KaKBO c/iy>KM m KaKfla ro M3no/i3BaMe. 

Chmbo/ihm HM30Be - npMMep 

HeKa pa3r/ieflaMe eflMH npuMep, b komto fleK/iapupaMe hhkojiko npoMeH/iMBM 
ot no3HaTMfl hm cuMBO/ieH ™n, MHML4Ma/iM3npaMe vv\ m vv\ OTne^aTBaMe Ha 
K0H30/iaTa: 



// Declare some variables 
String firstName = "Ivan"; 
String lastName = "Ivanov"; 

String fullName = firstName + " " + lastName; 
/ / Print the result ot the console 
System . out .println ( "Hello, " + firstName + "!"); 
System . out .println ( "Your full name is " + 
fullName + " . ") ; 



fla BMflMM pe3y/iTaTa ot ropHna cfjparMeHT koa: 



Hello, Ivan! 

Your full name is Ivan Ivanov. 



06GKTGH TMfl 

06eKTHM5iT Tun e cneuna/ieH Tun, komto ce HBHBa poflMTe/i Ha bcm^km flpyrn 
TunoBe. fleK/iapupa ce c K/iK) L iOBaTa ayMa Object v\ MO>Ke aa npneMa 
ctomhoctm ot BceKM apyr Tun. 

M3no/i3BaHe Ha o6eKTM - npuMep 

HeKa pa3r/ieflaMe eflMH npi/iMep, b komto fleicnapupaMe hhkojiko npoMeH/iMBM 
ot no3HaTMfl hm o6eKTeH Tun, MHML4Ma/iM3npaMe rn v\ rn OTne^aTBaMe Ha 
K0H30/iaTa: 



// Declare variables 

Object container = 5; 

Object container2 = "Five"; 

/ / Print the result ot the console 

System . out .println ( "The value of container is: " + container); 
System . out .println (" The value of container2 is: " + container2); 



HeKa BMflMM pe3y/iTaTa ot ropHna cfjparMeHT koa: 



The value of container is: 5 

The value of container2 is: Five. 
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ripOMeH/IMBM 

C/iefl KaTO pa3meflaxMe ocHOBHi/rre TunoBe flaHHM b Java, HeKa bmamm KaK v\ 
3a KaKBo MoxeM fla rn M3no/i3BaMe. 3a fla pa6oTi/iM c flaHHM, Tpa6Ba fla 
M3no/i3BaMe npoMeH/iMBM. 

f1pOMeH/1MB3T3 e KOHTeMHep Ha MHCjDOpMaUMfl, KOMTO MO>Ke fla npoMeHfl 

CTOMHOcrra cm. Tfl oci/irypaBa B"b3M0>KH0CT 3a: 

- 3ana3BaHe Ha MH<JpopMaunfl; 

- M3B/iM4aHe Ha 3ana3eHaTa TaM MHdpopMaui/ifl; 

- MoflmJpnunpaHe Ha 3ana3eHaTa TaM MH<JpopMaunfl. 

XapaKTepMCTMKM Ha fipOM6H/1 MBMT6 

npoMeH/iMBMTe ce xapaKTepi/131/ipaT c: 

- MMe; 

- Tun (Ha 3ana3eHaTa bthx i/mdpopMauMfl); 

- Ctomhoct (3ana3eHaTa i/mdpopMaui/ifl). 

MMeHyBaHe Ha npoMeH/iMBa - npaBM/ia 

KoraTO MCKaMe KOMnmiaTopvr fla 3afle/in 06/iacT b naMerra 3a HHKaKBa 
MH<JpopMauMfl, M3no/i3BaHa b nporpaMaTa hm, Tpa6Ba fla 3aflafleM MMe, KoeTO 
c/iy>KM KaTO MfleHTM<JpnKaTop m no3BO/iflBa fla ce pe<Jpepnpa Hy>KHaTa hm 06/iacT 
ot naMeira. 

MMeTo Moxe fla 6"bfle bca KaKBO no Haw M36op, ho Tpa6Ba fla c/ieflBa 
onpefle/ieHM npaBi/ma: 

- MMeHaTa Ha npoMeH/ii/iBi/rre ce o6pa3yBaT ot 6yKBi/iTe a-z, a-z, umjppi/rre 

0-9, KaKTO m cuMBO/iMTe $ m . l~lo npuHunn e flonycTMMO fla ce no/i3BaT 

m 6yKBM ot Knpn/inuaTa, ho TOBa Tpa6Ba fla ce M36arBa. 

- MMeHaTa Ha npoMeH/ii/iBi/rre He Mo>xe fla 3ano4BaT c umippa. 

- MMeHaTa Ha npoMeH/iMBMTe He MoraT fla cbBnaflaT cbc c/iy>Ke6Ha flyMa 
(keyword) 0Te3MKa Java: 



abstract 


default 


if 


private 


this 


boolean 


do 


implements 


protected 


throw 


break 


double 


import 


public 


throws 


byte 


else 


instanceof 


return 


transient 


case 


enum 


int 


short 


try 


catch 


extends 


interface 


static 


void 


char 


final 


long 


strictfp 


validate 



nnaBa 2. flpuMMTHBHH TunoBe m npoMeH/iMBM 141 



class 


finally 


native 


super 


while 


const 


float 


new 


switch 




continue 


for 


package 


synchronized 





MMeHyBaHe Ha npoMemiMBM - npuMepu 

npaBM/iHO MMe: 

- name 

- first Name 



- _namel 

HenpaBM/iHO MMe (me flOBefle ,qo rpewhca npi/i KOMnn/iauna): 

- l (uncfipa) 

- if (cny>Ke6Ha flyMa) 

- lname (3an04Ba c uncfipa) 

MMeHyBaHe Ha npoM6H/iMBM - npenop-bKM 

IHe flafleM hakom npenoptKM 3a MMeHyBaHe, Tbv\ KaTO He bcm^km no3BO/ieHi/i 
ot KOMnmiaTopa MMeHa ca noflxoflfliun 3a Hawi/iTe npoMeH/iMBM. 

- MMeHaTa Tpa6Ba fla ca oni/icaTe/iHi/i - fla o6acHflBaT 3a KaKBO c/iy>Ki/i 
flafleHaTa npoMeH/iMBa. npuMepHO 3a MMe Ha 40BeK noflxoflamo MMe e 
personName, a HenOflXOflflLflO MMe e a37. 

- Tpa6Ba fla ce M3no/i3BaT caMO /laTMHCKn 6y kbm . 

- B Java e npi/ieTo npoMeH/ii/iBi/rre fla 3ano4BaT BMHarn c Ma/iKa 6yKBa v\ 
BCAKa c/ieflBaifla flyMa fla 3ano4Ba c maBHa 6yKBa. npuMepHO: 

firstName, a He firstname M/1M first_name. 

- MMeTo Tpa6Ba fla He e hmto mhoto flt/iro, hmto mhoto Ktco. 

- Tpa6Ba fla ce BHMMaBa 3a maBHM v\ Ma/iKM 6yKBM, Thv\ KaTO Java npaBM 
pa3/iMKa Me>Kfly tax. 

Eto hako/iko npuMepa 3a flo6pe MMeHyBaHM npoMeH/iMBM: 

firstName 

- age 

- startlndex 

- lastNegativeNumberlndex 

Eto hako/iko npuMepa 3a jioujo MMeHyBaHM npoMeH/iMBM (MaKap m MMeHaTa fla 
ca KopeKTHM ot meflaHa T04Ka Ha KOMnmiaTopa Ha Java): 

- _firstName 
last name 
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- AGE 

- Start_Index 

1 a s tNega ti veNumber_I ndex 

ripoMeH/iMBMTe Tpa6Ba fla MMaT MMe, KoeTO o6flCHHBa HaKpaTKo 3a KaKBO 
c/iy>KaT. KoraTo eflHa npoMeH/iMBa e MMeHyBaHa c Henoflxoflamo MMe, TOBa 
cm/iho 3aTpyflHABa 4eTeHeT0 Ha nporpaMaTa v\ hcmhoto noc/ieflBamo npoMe- 
HflHe (c/iefl BpeMe, KoraTo CMe 3a6paBM/in KaK pa6oTM th). 



CTpeMeTe ce BMHarn fla HanMeHyBaTe npoMeH/iMBMTe c 

KpaTKM, HO flOCTaTbHHO flCHH MMeHd, KaTO c/ieflBaTe BMHarn 

npaBM/ioTo, ne ot mmcto Ha npoMeH/iMBaTa Tpn6Ba fla cTaBa 
ncHO 3a KaKBO ce M3no/i3Ba. 

AeK/iapMpaHe Ha npoMeH/iMBM 

KoraTO fleK/iapupaMe npoMeH/iMBa, Hue: 

- 3aflaBaMe HeMHua Tun; 

- 3aflaBaMe HeMHOTo MMe (Hape^eHo MfleHTucfiMKaTop); 

- Mowe fla flafleM Ha^a/iHa ctomhoct, ho He e 3afl"b/i>KMTe/iH0. 
Eto KaicbB e cMHTaKcucbT 3a fleicnapupaHe Ha npoMeH/iMBu: 



<TMn flaHHM><MfleHTM$MKaTOp> [= <MHMUMajIM3aij;MH>] 



Eto hako/iko npuMepa 3a fleicnapupaHe Ha npoMeH/iMBM m 3aflaBaHe Ha 

CTOMHOCTMTe MM: 



byte centuries = 2 0; 
short years = 2000; 
int days = 730480; 
long hours = 17531520; 

float floatPI = 3. 14 15 92 6535 8 97 932 38 re- 
double doublePI = 3.141592653589793238; 
boolean is Empty = true; 
char symbol = 'a'; 
String firstName = "Ivan"; 



llpMCB051BaH6 Ha CTOMHOCT 

ripucBOflBaHeTo Ha ctomhoct Ha npoMeH/iMBa npeflcraB/iflBa 3aflaBaHe Ha 
ctomhoct Ha cbmaTa. Ta3M onepauMfl ce M3B"bpiuBa ot onepaTopa 3a 
npMCBOABaHe "=". Ot /lHBaTa CTpaHa Ha onepaTopa ce M3nMCBa TMna Ha 
npoMeH/iMBaTa m HeMHOTO MMe, a OTflacHaTa CTpaHa - cTOMHOcrra. 
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npMCBoqBaHe Ha ctomhoct - npuMepn 

Eto hako/iko npuMepa 3a npucBOABaHe Ha ctomhoct Ha npoMeH/iMBa: 

int firstValue = 5 ; 
int secondValue; 
int thirdValue; 

// Using an already declared variable: 
secondValue = firstValue; 

// The following cascade calling assigns 3 to firstValue and 
// then firstValue to thirdValue, so both variables have 
// the value 3 as a result: 
// Avoid this! 

thirdValue = firstValue = 3; 



klHML4Ma/1M3ai4M51 Ha npOMGHJIMBM 

Cnefl KaTo Be^e ce 3ano3HaxMe KaK ce fleicnapupa npoMeH/iMBa, me 
npucTbnuM K"bM 3aflaBaHe Ha ctomhoct no BpeMe Ha fleicnapupaHe. M3B"bpuj- 
BaMKM Ta3M onepaunfl, Hue BCbiMHOCT MHML4Ma/iM3npaMe npoMeH/iMBaTa, 
3aflaBaMKM ctomhoct Ha noc/ieflHaTa. 



BceKM Tun flaHHM MMa ctomhoct no noflpa36npaHe (MHnuna/iMsaunfl no 
noflpa36npaHe). BTa6/inuaTa OTflo/iy MO>Ke fla rn bmamm. 



Tun flaHHM 


Ctomhoct no 
noflpa36npaHe 


Tun flaHHM 


Ctomhoct no 
noflpa36npaHe 


byte 


0 


double 


O.Od 


short 


0 


char 


' \u0000' 


int 


0 


String 


null 


long 


OL 


boolean 


false 


float 


O.Of 







MHnuna/iM3auii$i Ha iipomsh/imbm - npMMepM 

Eto eflMH npuMep 3a MHML4Ma/iM3aunfl Ha npoMeH/iMBu: 



// The following assigns empty String to the variable "name": 
String name = new String () ; // name = "" 
// This is how we use a literal expression 
float heightlnMeters = 1.74f; 

// Here we use an already initialized variable 
String greeting = "Hello World!"; 
String message = greeting; 
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Ctomhocthm m peo>epeHTHM TnnoBe 

TunoBeTe flaHHM b Java ca 2 BMfla: ctomhocthm m pe<JpepeHTHM. 

CroMHOCTHMTe TunoBe (value types) ce cbxpaHHBaT b cTeKa 3a M3n"b/i- 
HeHMe Ha nporpaMaTa m cbfltpwaT flMpeicn-io cTOMHocrra cm. Ctomhocthm ca 

npMM MTM BHMTe 4MC/10BM TMIHOBe, CMMBO/lHMflT TMn M 6y/ieBMflT TMn : byte, int, 
short, long, float, double, char, boolean. TaKMBa npoMeH/lMBM 3aeMaT 1, 
2, 4 m/im 8 6aMTa b CTeKa. Te ce ocBo6o>KflaBaT npM M3/iM3aHe ot o6xBaT. 

PecpepeHTHMTe TunoBe (reference types) cbxpaHHBaT b CTeKa 3a M3n"b/i- 
HeHMe Ha nporpaMaTa pe<JpepeHUMfl KtM flMHaMM4HaTa naMeT (t. Hap. heap), 
KbfleTo ce cbxpaHHBa pea/iHaTa mm ctomhoct. Pe<JpepeHUMflTa npeflcraB/iflBa 
yKa3aTe/i (aflpec Ha K/ieTKa ot naMeTra), co^em pea/iHOTO Mecrono/iOKeHMe 
Ha ctom Hocira b flMHaMMHHaTa naMeT. Pecj)epeHUMflTa MMa TMn m MO>xe fla MMa 
KaTO ctomhoct caMO o6eKTM ot cBOfl TMn, T.e. Tfl e TMnM3MpaH yKa3aTe/i. 
Bcm4km pe<JpepeHTHM (o6eKTHM) TMnoBe MoraT fla MMaT ctomhoct null. ToBa e 
cneuMa/iHa c/iy>Ke6Ha ctomhoct, kohto 03Ha4aBa, <-\e /lMncBa ctomhoct. 
Pe<JpepeHTHMTe TMnoBe 3afle/iHT flMHaMM4Ha naMeT npM cb3flaBaHeTo cm m ce 
ocBo6o>KflaBaT no HHKoe BpeMe ot CMCTeMaTa 3a noHMCTBaHe Ha naMeira 
(garbage collector), KoraTO th ycTaHOBM, <-\e Bene He ce M3no/i3BaT ot 
nporpaMaTa. TbM KaTO 3afle/iflHeT0 m ocBo6o>KflaBaHeTo Ha naMeT e 6aBHa 
onepauMfl, MO>Ke fla ce Ka>Ke, <-\e pedp e pe hth MTe TMnoBe ca no-6aBHM ot 

CTOMHOCTHMTe. 

PecJpepeHTHM TMnoBe ca bcm>hkm K/iacoBe, MacMBMTe, M36poeHMTe TMnoBe m 
MHTepcJpeMCMTe, HanpMMep TMnOBeTe: Object, String, Integer, byte[]. C 
o6eKTMTe, cMMBO/iHMTe HM30Be, MacMBMTe m MHTepiJpeMCMTe me ce 3ano3HaeM b 
c/ieflBaiflMTe r/iaBM Ha KHMraTa. 3acera e flOcraTb'-iHO fla 3HaeTe, <-\e bcmhkm 
TMnoBe, komto He ca ctomhocthm, ca pedpepeHTHM m ce pa3no/iaraT b flMHa- 
MMHHaTa naMeT. 

Ctomhocthm m pe4>epeHTHM TunoBe m naMeTTa 

HeKa M/irocTpMpaMe c eflMH npMMep KaK ce npeflcraBHT b naMeTra ctomhoct- 
HMTe m pe<JpepeHTHMTe TMnoBe. HeKa e M3n"b/iHeH c/ieflHMa nporpaMeH koa: 



int i = 42; 
char ch = ' A ' ; 
boolean result = true; 
Object obj = 42; 
String str = "Hello"; 
byte [] bytes = {1, 2, 3} ; 



B T03M MOMeHT npoMeH/iMBMTe ca pa3no/io>KeHM b naMeira no c/ieflHMa Ha^MH: 
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42 



ch 



Stack 



(4 bytes) 



(2 bytes) 



result 



true 



(1 byte) 



obj 



Integers 9ae7 64 



str 



String@7cdaf2 



bytes 



[B@190dll 



Heap 



42 



Integer 
(4 bytes) 



Hello 



String 



12 3 byte[] 



Ako cera M3n"b/iHMM c/ieflHua koa, komto npoMeHH cto mho cn/iTe Ha 
npoMeH/iMBMTe, me bmamm KaKBO ce c/iyMBa c naMerra npn npoMHHa Ha 
ctomhocthm m pecpepeHTHM TunoBe: 



i = 0; 
ch = ' B ' ; 
result = false; 
obj = null; 

str = "Bye"; 
bytes [1] = 0; 



C/iefl Te3M npoMeHM npoMeH/ii/iBi/rre i/i TexHi/rre ctomhoctm ca pa3no/io>KeHM b 
naMerra no cneflHi/m Ha4MH : 
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Stack 



1 






0 


(4 


bytes) 


ch 






B 


(2 


bytes) 


result 




false 


(1 byte) 


obj 






null 


str 


String@9a787b 


bytes 


[B@190dll 



Heap 



Bye 



String 



42 



Integer 
(4 bytes) 



Hello 



String 



10 3 byte[] 



KaKTO MO>KeTe aa 3a6e/ie>KMTe ot cpMrypaTa, npn npoMHHa Ha croMHOcreH ™n 
(i=0) ce npoMeHfl flupeKTHO cTOMHOcira My b cTeKa. 

ripn npoM^Ha Ha pecpepeHTeH ™n ce npoMeHfl flupeKTHO CTOMHOcira My b 
flMHaMM4HaTa naMeT (bytes [1]=0). npoMeH/iMBaTa, kohto fltp^n pecpepeH- 
UnaTa, ocTaBa HenpoMeHeHa (B@i90dii). npn 3anncBaHe Ha ctomhoct null b 
pecpepeHTeH ™n cbOTBeTHaTa pecpepeHuna ce pa3Ka4a ot cTOMHOcrra cm m 
npoMeH/iMBaTa ocTaBa 6e3 ctomhoct (obj=nuii). 

npM npMCBOHBaHe Ha HOBa ctomhoct Ha o6eKT (pecpepeHTeH tmii) hobmat 
o6eKT ce 3afle/ia b flMHaMM4HaTa ctomhoct, a crapMHT o6eKT ocTaBa CBo6oaeH. 
PecpepeHUMHTa ce npeHaco^Ba K"bM hobma o6eKT (str="Bye")- CTapMTe 
o6eKTM, noHe>Ke He ce M3no/i3BaT, me 6"bflaT no^MCTeHM no HHKoe BpeMe ot 
CMCTeMaTa 3a no^MCTBaHe Ha naMeiTa (garbage collector). 



/luTepa/in 

npMMMTMBHMTe TMnoBe, c komto ce 3ano3HaxMe Be^e, ca cneuMa/iHM TMnoBe 
flaHHM, BrpafleHM b e3MKa Java. TexHMTe ctomhoctm, 3aflafleHM b cope KOfla Ha 
nporpaMaTa ce HapM^aT /lMTe pa/in. C eflMH npMMep me hm cTaHe no-acHo: 



boolean result = true; 

char capitalC = ' C ' ; 
byte b = 100; 
short s = 20000; 
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int i = 300000; 

B npuMepa /lMTepa/in ca true, 'C, 100, 20000 m 300000. Te npeflcraB/iflBaT 
ctomhoctm Ha npoMeH/iMBM, 3aflafleHM HenocpeflCTBeHo b cope KOfla Ha 
nporpaMaTa. 

BkiflOBe /iMTepa/iM 

CbmecrByBaT hhkojiko BMfla /lMTepa/in: 

- Boolean 

- Integer 

- Real 

- Character 

- String 

- The null literal 

Ey/ieBM si it t@ pa si i/i 

By/ieBMTe /lMTepa/in ca: 

- true 

- false 

KoraTO npucBOABaMe ctomhoct Ha npoMeH/iMBa ot Tun boolean, MO>xeM fla 
M3no/i3BaMe eflMHCTBeHo hakoh 0TTe3M flBe ctomhoctm. 

Ey/ieBM /lMTepa/in - npwMep 

Eto npMMep 3a fleicnapauMfl Ha npoMeH/iMBa ot TMn boolean m npMCBOABaHe 
Ha ctomhoct, KoeTO npeflcraB/iflBa 6y/ieBM5iT ziMTepa/i true: 

boolean result = true; 

UesioHMCsieHM siMTepasm 

Ue/io^Mc/ieHMTe /iMTepa/iM npeflcraB/iflBaT nopeflMua ot uMcfjpM, HacTaBKM m 
npeflCTaBKM. MoweM fla npeflCTaBMM ue/iMTe MMc/ia b cope KOfla Ha 
nporpaMaTa BfleceTM^eH, LuecmafleceTMHeH m ocm M4eH cfiopMaT. 

- "o" npeflCTaBKa 03Ha4aBa ctomhoct b ocMM4Ha 6poMHa cMCTeMa, 
HanpMMep 007; 

- "0x" m "ox" npeflCTaBKM 03Ha4aBaT LuecrHafleceTM'-iHa ctomhoct, 
HanpMMep Oxasfi; 

- "l" m "l" HacTaBKM 03Ha4aBaT flaHHM ot TMn long, HanpMMep 357L. 
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CkiMBO/ivr "l" ziecHO ce 6"bpKa c l (eflHo), 3aT0Ba npenop"b4MTe/iHO e fla 
M3no/i3BaMe cuMBO/ia "l". 



Me/iOHMC/ieHM /inTepa/in - npMMepn 

Eto hako/iko npuMepa 3a M3no/i3BaHe Ha ue/io^nc/ieHM /lMTepa/in: 



// The following variables are initialized with the 


same value 


int number InDec = 16; 




int number InOcatal = 020; 




int numberlnHex = 0x10; 




// This will cause an error, because the value 234L 


is not int 


int longlnt = 234L; 





Pea/i hm /iMTepa/iM 

Pea/iHMTe /lMTepa/in, KaKTO ue/io^nc/ieHMTe, npeflcraB/iHBaT nopeflMua ot 
UMcj^pn, 3HaK (+, -), HacTaBKM m cuMBO/ia 3a fleceTM4Ha 3aneTaa. M3no/i3BaMe 
rn 3a ctomhoctm ot ™n float m double. Pea/i HMTe /lMTepa/in MoraT fla 6"bflaT 
npeflCTaBeHM v\ b eKcnoHeHuna/ieH dpopMaT. 

- "f" m "f" HacTaBKM 03Ha4aBaT flaHHM ot Tun float; 

- "d" m "d" HacTaBKM 03Ha4aBaT flaHHM OTTun double; 

- "e" 03Ha4aBa eKcnoHeHTa, npuMepHO "e-5" 03Ha4aBa ua/iaTa <-\acr fla ce 

VM HO>KM nO 10" 5 . 

- no noflpa36npaHe pea/iHMTe /lMTepa/in ca ot tm n double. 



Pea/iHii /iMTspa/iM - npMMepn 

Eto hako/iko npuMepa 3a M3no/i3BaHe Ha pea/iHM /lMTepa/in: 



// The following is the correct way of assigning 


the value : 


float realNumber = 12. 5f; 




// This is the same value in exponential format: 




realNumber = 1.25e+lf; 




// The following causes an error because 12.5 is 


double 


float realNumber = 12.5; 





Cmmbo/ihm si i/i t@ pa SI 14 

Cm m bo/1 HMTe /iMTepa/iM npeflcraB/iflBaT eflMHM^eH cmmbo/i, orpafleH b anoc- 
Tpocj)M (eflMHMMHM KaBM4KM). l/l3no/i3BaMe tm 3a 3aflaBaHe Ha CTOMHOCTM OT 
TMfl char. 
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CTOMHOcrra Ha T03M Tun /lMTepa/in MO>Ke fla 6"bfle: 

- Cmmbo/i, npuMepHO 'A'; 

- Koa Ha cmmbo/i, npuMepHO ' \u0065 ' ; 

- Escaping noc/ieflOBaTe/iHocr. 

Escaping noc/ieflOBaTe/iHOcni 

rioHAKora ce Ha/iara fla pa6oTMM etc cmmbo/im, komto He ca M3nncaHn Ha 
K/iaBnaTypaTa v\nv\ etc cmmbo/im, komto MMaT cneuMa/iHO 3Ha4eHMe, KaTO 
HanpMMep cmmbo/ivt "hob pefl". Te He MoraT fla ce M3nMi±iaT flMpeKTHO b cope 
KOfla Ha nporpaMaTa m 3a fla tm no/i3BaMe ca hm Heo6xoflMM m cneuMa/iHM 
TexHMKM, komto me pa3r/ieflaMe cera. 

Escaping noc/ieflOBaTe/iHocTMTe ca /iMTepa/iM, komto npeflCTaB^T noc/ieflo- 
BaTe/iHOCT ot cneuMa/iHM cmmbo/im, komto 3aflaBaT cmmbo/i, komto no HAKaKBa 
npM4MHa He Mo>Ke fla ce M3nMiue flMpeKTHO b cope KOfla. TaK"bB e HanpMMep 
CMMB0/i"bT3a hob pefl. Te hm flaBaT 3ao6MKO/ieH Ha^MH (escaping) fla HanMiueM 

HflKaKbB CMMBO/1. 

npMMepM 3a cmmbo/im, komto He MoraT fla ce M3nMi±iaT flMpeKTHO b cope KOfla, 
MMa mhoto: flBOMHaTa KaBM4Ka, Ta6y/iauMa, hob pefl, HaK/iOHeHa 4epTa m 
ApyrM. Eto hsikom HaM-4ecT0 M3 no/13 BaHMTe escaping noc/ieflOBaTe/iHOCTM: 



\' 


- eflMHM4Ha KaBM4Ka 


\" 


- flBOMHa KaBM4Ka 


w 


- ziflBa HaK/iOHeHa 4epTa 


\n 


- hob pefl 


\t 


- OTMecTBaHe (Ta6y/iauMfl) 



- \uxxxx - cm/ibo/1, 3aflafleH c Unicode HOMepa cm, npMMepHO \u03A7. 

CMMBo/i"bT \ (ziflBa HaK/iOHeHa 4epTa) ce HapMMa oiue eKpaHnpau4 cmmbo/i, 

3aifl0T0 tom no3Bo/iflBa fla ce M3nMi±iaT Ha eKpaHa cmmbo/im, komto MMaT 
cneuMa/iHO 3Ha4eHMe m/im fleMCTBMe m He MoraTfla ce M3nMi±iaT b cope KOfla. 

Escaping noc/ieflOBaTe/iHOCTM - npMMepM 

Eto hako/iko npMMepa 3a cmmbo/ihm /iMTepa/iM : 



// An ordinary symbol 
char symbol = 'a'; 
System. out .print (symbol) ; 

// Unicode symbol code in a hexadecimal format 
symbol = ' \u003A' ; 
System. out .print (symbol) ; 
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// Assigning the single quote symbol 

symbol = ' \ ' ' ; 

System. out .print (symbol) ; 

// Assigning the backslash symbol 

symbol = ' \\ ' ; 

System. out .print (symbol) ; 



Ako M3ni3/iHMM ropHMfl KOfl, me no/iy4MM c/ieflHMfl pe3y/iTaT: 



a: '\ 



/iMTepa/iM 3a cmmbo/igh hm3 

JlnTepa/iMTe 3a cuMBo/ieH hm3 ce M3no/i3BaT 3a flaHHM OTTun string. CbcroflT 
ce ot TeKcroBa ctomhoct, 3arpafleHa b abomhm KaBM4KM m npeflcraB/iflBaT 
nocneflOBaTe/iHOCT ot cmmbo/im. 

3a cuMBO/iHMTe HM30Be Ba>KaT BCM4KM npaBM/ia 3a escaping , komto Ba>KaT m 3a 
/lMTepa/iMTe ot ™n char. 

/IMTepa/iM 3a cmmbo/igh hm3 - npiiMepii 

Eto hako/iko npuMepa 3a M3no/i3BaHe Ha /lMTepa/in ot Tun cuMBO/ieH hm3: 

String quotation = "\"Hello, Jude\", he said."; 
System. out .println (quotation) ; 
String path = "C : \ \Windows \\Notepad. exe" ; 
System. out .println (path) ; 



Ako M3irb/i hum ropHMfl koa, me no/iy^MM c/ieflHua pe3y/iTaT: 



"Hello, Jude", he said. 
C : \Windows \Notepad . exe 



noBe^e 3a cuMBO/iHMTe HM30Be me HaMepi/rre b r/iaBaTa " Cmmbojihm HM30Be ". 

Ynpa>KHeHM5i 

1. fleK/iapupaMTe hako/iko npoMeH/iMBM, KaTO M36epeTe 3a BCflKa eflHa nav\- 
noflxoflfliMMfl ot TunoBeTe byte, short, int m long, 3a fla npeflCTaBAT 
c/ieflHMTe ctomhoctm: 52130; -115; 4825932; 97; -10000. 

2. KOM OT C/ieflHMTe CTOMHOCTM MO>Ke fla Ce npMCBOflT Ha npoMeH/iMBa OT TMn 

float m kom Ha npoMeH/iMBa ot TMn double: 34.567839023; 12.345; 
8923.1234857; 3456.091? 
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3. MHML4Ma/iM3npaMTe npoMeH/iMBa ot Tun int cbc ctomhoct 256 b wecTHa- 
fleceTM4eH dpopMaT (256 e 100 b 6poMHa cMcreMa c 6a3a 16). 

4. fleK/iapupaMTe npoMeH/iMBa isMale OTTun boolean v\ npucBoeTe ctomhoct 
Ha noc/ieflHaTa b 3aBMCMM0CT ot Baujua no/i. 

5. fleK/iapupaMTe flBe npoMeH/iMBM ot ™n string cbc ctomhoctm "Hello" m 
"World". fleK/iapupaMTe npoMeH/iMBa ot Tun object. npucBoeTe Ha Ta3M 
npoMeH/iMBa cTOMHOcira, kohto ce no/iynaBa ot KOHKaTeHaunaTa Ha flBeTe 
cTpuHroBM npoMeH/iMBM (,qo6aBeTe MHTepBa/i, aKO e Heo6xoflMMo). Chne- 
4aTaMTe npoMeH/iMBaTa ot Tun object. fleK/iapupaMTe npoMeH/iMBa ot twi 
string m npucBoeTe Ha nocneflHaTa npoMeH/iMBaTa ot Tun object. 

6. fleK/iapupaMTe npoMeH/iMBa ot Tun string, OTne^aTaMTe a Ha K0H30/iaTa m 
no/iy^eTe cneflHOTO "The "use" of quotations causes difficulties." (6e3 
rrbpBMTe m nocneflHM KaBM4KM). 

7. HanniueTe nporpaMa, kohto npuHTupa Ha K0H30/iaTa paBHo6eflpeH 
Tpn"brb/iHMK, KaTO crpaHMTe My ca o^epTaHM OTCMMBO/ia 3Be3flM4Ka "*". 

8. HanniueTe nporpaMa, kohto npuHTupa dpurypa B"bB qbopMaTa Ha cbpue cbc 
3HaKa "o". 

9. OupMa, 3aHMMaBaiMa ce c MapKeTMHr, ncKa fla na3M 3annc c flaHHM Ha 
HeMHMTe c/iy>KMTe/in. BceKM 3annc Tpa6Ba fla MMa c/ieflHaTa xapaicre- 
pucTMKa - ntpBO MMe, qbaMM/infl, B"b3pacT, no/i (m v\nv\ >k), ID HOMep v\ 
yHMKa/ieH HOMep Ha cnywMTe/ifl (27560000 flo 27569999). fleicnapupaMTe 
Heo6xoflMMMTe npoMeH/iMBM, Hy>KHM 3a fla ce 3ana3M MHdpopMaunflTa 3a 
eflMH c/iy>KMTe/i, KaTO M3no/i3BaTe noflxoflfliflu TunoBe flaHHM v\ onucaTe/iHM 
MMeHa. 

10. fleicnapupaMTe flBe npoMeH/iMBM ot Tun int. 3aflairre mm ctomhoctm 
cbOTBeTHO 5 m 10. Pa3MeHeTe ctomhoctmt6 mm m tm OTne^aTaMTe. 

Peuietmsi m yni>TBaHM5i 

1. nor/ieflHeTe pa3MepH0CTra Ha 4Mc/ieHMTe TMnoBe. 

2. MMaMTe b npeflBMfl 6poaT cmmbo/im cnefl fleceTM4HMfl 3HaK. HanpaBeTe 
cnpaBKa b Ta6/iMuaTa c pa3MepMTe Ha TMnoBeTe float m double. 

3. BM>KTe ceKUMATa 3a ue/iO'-iMCJieHM /iMTepa/iM . 

4. BMHore ceKUMATa 3a 6y/ieBM npoMeH/iMBM . 

5. BM>KTe ceKUMMTe 3a cMMBo/ieH TMn m 3a o6eKTeH TMn flaHHM. 

6. nor/ieflHeTe 4acTra 3a cmmbojihm /iMTepa/iM . Heo6xoflMMO e fla M3no/i3BaTe 
CMMBO/ia 3a escaping - HaicnoHeHa 4epTa "\". 

7. M3no/l3BaMTe System. out.pr in tln() . 

8. M3no/13BaMTe System, out.pr in tln() . 
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9. 3a HM30BeTe M3no/i3BaMTe Ti/in string, 3a no/i M3no/i3BaMTe Tun char 
(MMaMe caMO eflMH cmmbo/i m/>k), a 3a ID HOMepa M3no/i3BaMe ue/io^nc/ieH 

TMn int. 

10. M3no/i3BaMTe TpeTa BpeMeHHa npoMemii/iBa. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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r/iaea 3. OnepaTopu m 

M3pa3M 



ABTOp 

Jl"b4e3ap Bo>kkob 

B T33M TeMa... 

B HacTOfliuaTa TeMa me ce 3ano3HaeM c onepaTopnTe v\ fleficTBMflTa, komto Te 
M3B"bpiij BaT Btpxy pa3/iM4HMTe TunoBe flaHHM. IHe pa3flCHMM npnopnTeTa Ha 
onepaTopnTe i/i rpyni/rre onepaTopn cnopefl 6poa Ha apryMeHTi/rre, komto 
npneMaT v\ TOBa KaKBo fleMCTBue M3B"bpujBaT. B"bB BTopaTa <-\acr Ha TeMaTa me 
pa3r/ieflaMe npeo6pa3yBaHeTO Ha TunoBe, 3amo e Hy>KHo m KaK fla ce pa6oTMM 
c Hero. HaKpaa me pa3acHMM KaKBo npeflcraB/iflBaT M3pa3MTe, cnefl KoeTO CMe 
npuroTBM/in ynpa>KHeHMfl, 3a fla bm HaKapaMe fla pa3r/ieflaTe onepaTopnTe b 
fleMCTBue m fla 3aTB"bpflMTe 3HaHMATa, komto me npnflo6neTe npo4MTaMKM 
maBaTa. 
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OnepaTopn 

B"bB BCM4KM e3MUM 3a nporpaMMpaHe ce M3no/i3BaT onepaTopn, 4pe3 komto ce 
M3pa3flBaT HaKaKBM ,qeMCTBi/ifl Btpxy flaHHM. HeKa pa3meflaMe onepaTopnTe b 
Java m bm noKaweM 3a KaKBO c/iywaT v\ KaK ce M3no/i3BaT. 

KaKBO e onepaTop? 

C/iefl KaTO HaynnxTe KaK fla fleK/iapupaTe v\ Ha3Ha4aBaTe ctomhoctm Ha npo- 
MeH/iMBM, BepoflTHO MCKaTe fla M3B"bpi±i MTe onepaukiki c tax. 3a ue/ua me ce 
3ano3HaeM c onepaTopi/rre. OnepaTopMTe no3BO/iflT MaHnny/inpaHe Ha npuMM- 
tmbhm TunoBe flaHHM. Te ca cmmbo/im, komto M3B"bpujaT cneumJpuLiHM onepaunn 
Hafl eflMH, flBa mjim Tpn onepanqa m BptmaT pe3y/iTaT ot M3B"bpi±ieHMTe 
onepaunki. npuMep 3a onepaTopi/rre ca cuMBO/iMTe 3a cb6i/ipaHe, M3Ba>KflaHe, 
fle/ieHe v\ yMHoxeHne b MaTeMaTMKaTa (+, -,/,*) m onepaunnTe, komto Te 
i/i3B"bpi±i BaT Btpxy onepaHflMTe, Hafl komto ca npM/io>KeHM. 

OnepaTopMTe b Java 

OnepaTopMTe b Java MoraT fla 6"bflaT pa3fle/ieHM b hako/iko pa3/iM4HM 
KaTeropMM : 

- ApMTMeTM4HM - CbLflO KaKTO B MaTeMaTMKaTa, C/iy>KaT 3a M3B"bpi±IBaHe Ha 

npocTM MaTeMaTM^ecKM onepauMM. 

- OnepaTopM 3a npMCBOflBaHe - no3BO/iflBaT npMCBOflBaHeTO Ha ctomhoct 
Ha npoMeH/iMBMTe. 

- OnepaTopM 3a cpaBHeHMe - flaBaT bt^mokhoct 3a cpaBHeHMe Ha flBa 
/lMTepa/ia m/m/im npoMeH/iMBM. 

- JlorM4ecKM OnepaTopM - OnepaTopM 3a pa6oTa c /iorM4ecKM tmiho Be 

flaHHM. 

- I~Io6mtobm OnepaTopM - M3no/i3BaT ce 3a M3B"bpi±iBaHe Ha onepauMM 

Btpxy flB0M4H0T0 npeflCTaBflHe Ha 4MCJ10BM flaHHM. 

- OnepaTopM 3a npeo6pa3yBaHe Ha TMnoBeTe - no3BO/iflBaT npeo6pa3y- 
BaHeTo Ha flaHHM ot eflMH tmih b flpyr. 

KaTeropmi OnepaTopM 



C/ieflBa cnMCbK c OnepaTopMTe, pa3fle/ieHM no KaTeropMM: 



KaTeropmi 


OnepaTopn 


apMTMeTM4HM 


-, +, *, /, %, ++, -- 


/10rM4eCKM 


&&, II, !, A 


no6MTOBM 


&, | , A , ~, «, », »> 
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3a cpaBHeHne 


==, ! = , >, <, >=, <= 


3a npucBOABaHe 


= , +=, -=, *=, /=, %=, &=, I = , A =, «=, 
»=, >»= 


cbe,qi/iHflBaHe Ha cmmbo/ihm 

HM30Be 


+ 


3a pa6oTa c TunoBe 


(type) , instanceof 


flpyrn 


. , new, () , [] , ?: 



MMa Tpn ochobhm rpynM onepaTopn pa3fle/ieHM cnopefl, TOBa kojiko 
apryMeHTa npneMaT. 



OnepaTopw cnopea 6poq apryMeHTM 



C/ieflBa cnncbK Ha rpynnTe onepaTopn, cnopefl 6poa apryMeHTMTe, komto 
npneMaT: 



Tun onepaTop 


EpoM Ha apryMeHTMTe (onepaHflMTe) 


eflHoapryMeHTHM (unary) 


npneMa eflMH apryMeHT 


AByapryMeHTHM (binary) 


npneMa flBa apryMeHTa 


TpnapryMeHTHM (ternary) 


npneMa Tpn apryMeHTa 



Bcm4km AByapryMeHTHM onepaTopn ca /lflBo-acounaTMBHn, 03Ha4aBa, 4e M3pa- 
3MTe, b komto y^acTBaT ce M34nc/iflBaT ot /lflBO Ha flflCHO, ocBeH onepaTopnTe 
3a Ha3Ha4aBaHe Ha ctomhoctm. Bcm^km onepaTopn 3a npucBO^BaHe Ha 

CTOMHOCTM M yC/lOBHMflT OnepaTOp (:?) Ca flflCHO-aCOUMaTMBHM (M34MC/lflBaT 

ce OTflflCHO Ha /ihbo). 



Hakom onepaTopn b Java M3B"bpujBaT pa3/iM4HM onepaunn, KoraTO ce 
npn/io>KaT c pa3/iM4eH Tun flaHHM. flpuMep 3a TOBa e onepaTopvr +. KoraTO ce 
M3no/i3Ba c 4nc/ieHM TunoBe flaHHM (int, long, float m flp.)/ onepaToptT 
M3B"bpujBa onepaunflTa MaTeMaTM^ecKO cb6npaHe. KoraTO o6a4e M3no/i3BaMe 
onepaTopa etc cmmbo/ihm HM30Be, tom c/ienBa cbfltpwaHMeTO Ha flBeTe npo- 
MeH/iMBM / /iMTepa/iM m Bp^ma HOBono/iyneHMfl hm3. 

OnepaTopM - npwMep 

Eto eflMH npMMep 3a M3no/i3BaHe Ha onepaTopM: 



int z = 4 + 8; 

System . out .println ( z ) ; // 12 

String firstName = "Lachezar"; 
String lastName = "Bozhkov"; 

// Do not forget the interval between them 
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String fullName = firstName + " " + lastName; 
System. out .println (fullName) ; // Lachezar Bozhkov 



ripnMep"bT noKa3Ba KaK npn M3no/i3BaHeTo Ha + c Muc/ia onepaTopvr Bp^ma 

4MC/10Ba CTOMHOCT, a npM M3 nO/13 BaHeTO My C HM30Be BP"bU4a HM3. 

npiiopMT6T Ha onepaTopMTe b Java 

Hakom onepaTopn MMaT npnopnTeT Hafl flpyrn. OnepaTopi/rre c no-BucoK 
npnopnTeT ce M34nc/iflBaT npeflu Te3M c no-Hi/icbK. OnepaTopvr () c/iy>KM 3a 
npoMAHa Ha npnopnTeTa Ha onepaTopMTe v\ ce M34nc/iflBa nptB, cbmo KaKTO b 
MaTeMaTMKaTa . 



BTa6/inuaTa ca noKa3aHM npnopnTeTUTe Ha onepaTopi/rre b Java: 



flpiiOpiiTST 


OnepaTopM 


HaM-BMCOK 


++, — (KaTO cy<JpMKc), new, (type) 




++, — (KaTO npe<JpnKc), +, - (eflHoapryMeHTHM), ! , ~ 




*, /, % 




+ (cB"bp3BaHe Ha HM30Be) 




+ , - 




«, », »> 




<, >, <=, >=, instanceof 




' ■ 




&, A , 1 




&& 




1 1 




■? : 


HaM-HMCbK 


= , *=, /=, %=, +=, -=, «=, »=, »>= &=, A =, | = 



OnepaTopMTe, HaMnpamn ce no-Harope b Ta6/inuaTa MMaT no-BucoK npno- 
puTeT ot Te3M, HaMnpaiMM ce cnefl tax, cbOTBeTHO MMaT npeflMMCTBO npn 
M34MC/1 a BaHeTO Ha cbOTBeTHMfl M3pa3. 3a fla ce npeflecjjMHupa npnopnTeTa 
MO>Ke fla ce M3no/i3BaT cko6m. 



KoraTO nuiueM no-c/io>KHM v\nv\ M3pa3M cbfltpwami-i noBe^e onepaTopn ce 
npenop"b4Ba M3no/i3BaHeTO Ha cko6m. Eto eflMH npuMep: 



// Ambiguous 
x + y / 100 
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// Unambiguous, recommended 
x + (y / 100) 



ritpBaTa onepaunfl, kohto ce i/Birb/ii-mBa ot npuMepa e fle/ieHneTO, 3amoTO e 
c npnopnTeT Hafl onepaTopa 3a cb6npaHe. BtnpeKM TOBa M3no/i3BaHeTO Ha 
cko6m e flo6pa Mflea, 3amoTO KOfla CTaBa no-/ieceH 3a 4eTe m B"b3MO>KHocTTa 
fla ce flonycHe rpewKa HaMa/iflBa. 

ApMTMeTMMHM onepaTopn 

ApnTMeTM4HMTe onepaTopw +, -, * ca cbmi/iTe KaTO b MaTeMaTMKa. Te 
M3B"bpi±i BaT c"b6npaHe, M3Ba>KflaHe m yM Ho>KeHMe Btpxy 4mc/iobm ctomhoctm. 
KoraTO ce M3no/i3Ba onepaTopvr 3a nenenwe / c ue/io^nc/ieH ™n (integer), 
B"bpHaTkiflT pe3y/iTaT e othobo ue/io^nc/ieH (6e3 3aKp"br/iflHe). 3a fla ce B3eMe 
ocTarbKtT ot fle/ieHe Ha u,env\ 4nc/ia ce M3no/i3Ba onepaTopa %. OnepaTop"bT 
3a yBe/iM4aBaHe c eflUHnua (increment) ++ ,qo6aBfl eflUHnua KtM cTOMHOcira 
Ha npoMeH/iMBaTa, cbOTBeTHO onepaTopvr -- (decrement) M3Ba>Kfla eflUHnua 

OT CTOMHOCTTa. 

KoraTO M3no/i3BaMe onepaTopnTe ++ v\ — KaTO cydpuKc (nocraBHMe onepa- 
ToptT HenocpeflCTBeHO npefl npoMeH/iMBaTa) ntpBO ce npecMHTa HOBaTa ctom- 
hoct, a noc/ie ce Bp^ma pe3ymara v\ nporpaMaTa npoflt/iwaBa c peiueHneTo 
Ha M3pa3a, flOKaTO npn M3no/i3BaHeTO Ha onepaTopi/rre KaTO nocTdpuKc (nocra- 
BflMe onepaTopa HenocpeflCTBeHO c/iefl npoMeH/iMBaTa) ntpBO ce Bp^ma opu- 
ruHa/iHaTa ctomhoct Ha onepaHfla, a noc/ie ce flo6aBa m/im M3Ba>Kfla eflUHnua 

K"bM Hefl. 

ApMTMeTMHHM onepaTopn - npHMepn 



Eto hako/iko npuMepa 3a apMTMeTM4HM onepaTopn: 



int squarePerimeter = 17; 






double squareSide = squarePerimeter / 4.0; 


double squareArea = squareSide 


* squareSide; 


System . out 


.println (squareSide) ; 


// 


4.25 


System . out 


.println (squareArea) ; 


// 


18 . 0625 


int a = 5; 








int b = 4; 








System . out 


.println (a + b) ; 


// 


9 


System . out 


.println (a + b++); 


// 


9 


System . out 


.println (a + b) ; 


// 


10 


System . out 


.println (a + (++b)); 


// 


11 


System . out 


.println (a + b) ; 


// 


11 


System . out 


.println (14 / a); 


// 


2 


System . out 


.println (14 % a) ; 


// 


4 
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/lorimecKM onepaTopn 

/lorn4ecKMTe onepaTopn npneMaT 6y/ieBM ctomhoctm m Bp^maT 6y/ieB 
pe3y/iTaT (true mjim false). OcHOBHMTe 6y/ieBM onepaTopn ca 1/1 (&&), M/1M 
(||), MSK/iKjLiBaiMO M/1M ( A ) m /iorn4ecKO OTpnuaHne (!). 



CneflBa Ta6/inua c /lorn^ecKUTe onepaTopn b Java m onepaunnTe, komto Te 

M3B"bpi±l B3T: 



X 


y 


!x 


x &&y 


x II y 


x A y 


true 


true 


false 


true 


true 


false 


true 


false 


false 


false 


true 


true 


false 


true 


true 


false 


true 


true 


false 


false 


true 


false 


false 


false 



Ot Ta6/inuaTa, Kaicro m ot c/ieflBaiunfl npuMep cTaBa hcho, <-\e /iorn4ecKOTo 
"M" Bptma ncTMHa, caMO ToraBa, KoraTO m flBeTe npoMeH/iMBM cbfltpwaT 
ncTMHa. J1orn4ecKOTO "M/1M" Bptma ncTMHa, KoraTO noHe eflMH ot onepaHflMTe 
e ncTMHa. OnepaToptT 3a /lorn^ecKO OTpnuaHne cMeHH cTOMHOcira Ha 
apryMeHTa. HanpuMep, aKO onepaHflvr e MMa/ia ctomhoct true m npmio>KMM 
onepaTop 3a OTpnuaHne, HOBaTa ctomhoct me 6"bfle false. OnepaTopvr 3a 
OTpnuaHne ce cnara npefl apryMeHTa. MsK/iiCHBamoTO \AJ~WA Bp^ma pe3y/iTaT 
true, KoraTO caMO eflMH ot flBaTa onepaHfla MMa ctomhoct true. Ako flBaTa 
onepaHfla MMaT pa3/iM4HM ctomhoctm M3K/iK)4BamoTO \AJ~WA me BtpHe pe3y/iTaT 
true, aKO MMaTeflHaKBM ctomhoctm me BtpHe false. 

/lonmecKM onepaTopn - npuMep 



Eto eflMH npMMep 3a M3no/i3BaHe Ha /iorM4ecKM onepaTopM. Pe3y/iTaTbT ot 
AeMCTBMeTO Ha OTfle/iHMTe jiorM^ecKM onepaTopM e flafleH KaTO KOMeHTapM : 



boolean a 


= true ; 








boolean b 


= false; 








System . out 


.println (a & & 


b) ; 


// 


false 


System . out 


.println (a | 


b) ; 


// 


true 


System . out 


.println (! b) ; 




// 


true 


System . out 


.println (b 


true) ; 


// 


true 


System . out 


.println ( (5>7 


A (a==b)) 


; // 


false 



3aKOHM Ha fle MopraH 

J1orM4ecKMTe onepauMM ce nofl^MH^BaT Ha 3aK0HMTe Ha fle MopraH ot 
MaTeMaTM^ecKaTa ziorMKa: 



• (a 


&& 


b) 


== ('a || !b) 


! (a 


1 1 


b) 


== (!a && !b) 
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l~l"bpBI/lflT 33K0H TB"bpflM, 4e OTpMUaHMeTO Ha KOHKDHKUMflTa (/10rM4eCK0 m) Ha 

flBe c"b>KfleHMfl e paBHa Ha flH3K)HKunflTa (/iorn4ecKO m/im) Ha TexHMTe 

OTpMUaHMfl. 

BTOpUST 33K0H TBtpflM, 4e OTpMUaHMeTO Ha flM3K)HKUMflTa Ha flBe Cb>KfleHMfl e 

paBHa Ha KOHiOHKUMflTa Ha TexHMTe OTpnuaHMa. 

OnepaTop 3a cbeflMHABaHe Ha h m3ob@ 

OnepaTopa + ce M3no/i3Ba 3a cbefli/maBaHe Ha cmmbo/ihm HM30Be (string). 
ToBa, KoeTO npaBM onepaTopvr e npocTO cnerm flBa m/im noBe^e HM3a m 
Bp"bifla pe3y/iTaTa KaTO eflMH hob hm3. Ako noHe eflMH ot apryMeHTMTe b 
M3pa3a e ot ™n string, m MMa flpyrn onepaHflu, komto He ca ot ™n string, 
to Te aBT0MaTM4H0 me 6"bflaT npeo6pa3yBaHa icbM Tun string. 

OnepaTop 3a Che/in ha Ba He Ha HM30Be - npuMep 

Eto eflMH npuMep, b komto cbefli/maBaMe hhko/iko cmmbo/ihm HM3a: 



String first = "Star"; 
String second = "Craft"; 

System. out .println (first + second); // StarCraft 
String output = first + second + " "; 
int number = 2 ; 

System . out .println (output + number); 

// StarCraft 2 



B npMMepa MHMUMa/iM3MpaMe flBe npoMeH/iMBM ot tmih string m mm 3aflaBaMe 
ctomhoctm. Ha TpeTMfl pefl cbeflMHABaMe flBaTa cTpMHra m noflaBaMe pe3y/i- 
TaTa Ha MeTOfla println () , 3a fla ro OTnenaTa Ha K0H30/iaTa. Ha c/ieflBaiflMa 
pefl cbeflMHABaMe flBaTa HM3a m flo6aBHMe MHTepBa/i HaKpaa. BtpHaTMfl 
pe3y/iTaT 3anMCBaMe b npoMeH/iMBa Hape^eHa output. Ha nocneflHMH pefl 

CbeflMHflBaMe C"bfl"bp>KaHMeTO Ha HM3a output C 4MC/10T0 2 (C"bfl"bp>KaHMeTO Ha 

npoMeH/iMBaTa number) m noflaBaMe pe3y/iTaTa othobo 3a OTne^aTBaHe. 
BtpHaTMflT pe3y/iTaT me 6"bfle aBT0MaTM4H0 npeo6pa3yBaH KbM tmih string, 
3aifl0T0 flBeTe npoMeH/iMBM ca ot pa3/iM4eH tmih. 



KoHK3TeH3i4MfiT3 (cnenBaHeTo Ha flBa HM3a) Ha crpuHroBe e 
6aBHa onepauna m Tpn6Ba na ce M3no/i3Ba BHMMaTe/iHo. 
flpenopiiHBa ce M3no/i3BaHeTO Ha K/iacoBeTe stringBuiider 
mjim stringBuffer npn Hy>Kfla ot MTepaTMBHM (noBTapnufM ce) 
onepauMM Bi>pxy cmmbo/ihm HM30Be. 

B maBaTa " Cmmbo/ihm HM30Be " me o6hchmm b p,ejav\nv\ 3aiuo npM onepauMM 

Hafl CMMBO/IHM HM30Be, M3ITb/l HeHM B UMKb/1, 3afl"b/l>KMTe/lH0 Ce M3nO/13BaT 

ropecnoMeHaTMTe K/iacoBe. 



162 BtBefleHne b nporpaMnpaHeTO c Java 



no6nTOBM onepaTopM 

I~Io6mtob onepaTop 03Ha4aBa onepaTop, komto fleficrBa Hafl flB0M4H0T0 
npeflCTaBAHe Ha Huc/iOBMTe TunoBe. B KOMriKrrpi/rre bcm^km flaHHM m b <-\acr- 
hoct 4nc/iOBMTe flaHHM ce npeflcraBHT KaTo nopeflnua ot Hy/in v\ eflUHnun. 3a 
ue/ua ce M3no/i3Ba abomhh3T3 6poMHa cucTeMa. HanpuMep 4mc/ioto 55 b 
flB0M4Ha 6poMHa cucTeMa ce npeflcraBH KaTo ooiioin. 

flB0M4H0T0 npeflCTaBAHe Ha flaHHMTe e yqo6HO, Thv\ KaTo Hy/iaTa m eflMHMuaTa 
b e/ieKTpoHMKaTa MoraT fla ce pea/iM3npaT 4pe3 /iorn4ecKM cxeMM, b komto 
Hy/iaTa ce npeflcraBH KaTo "HsiMa tok" mjim npuMepHO c HanpeweHMe -5V, a 
eflMHuuaTa ce npeflcraBH KaTo "MMa tok" v\nv\ npuMepHO c HanpeweHMe +5V. 

me pa3meflaMe b Hbn6o<-\v\Ha flB0M4HaTa 6poMHa cMcreMa b maBaTa " Bpomhm 
cucTeMki ", a 3a MOMeHTa mokcm fla cm npeflcraBHMe, <-\e <-\v\cnara b komi~ik)t- 
puTe ce npeflCTaBAT KaTo hv/im v\ eflUHnun v\ <-\e no6nTOBMTe onepaTopn 
c/iy>KaT 3a aHa/iM3npaHe m npoMAHa Ha tohho Te3M Hy/in v\ eflUHnun. 

no6nTOBMTe onepaTopn mhoto npn/in^aT Ha /lorn^ecKHTe. BcbiMHocT mokcm 
fla cm npeflCTaBMM, <-\e /lorn^ecKUTe m no6nTOBMTe onepaTopn MSBtpiuaT eflHO 
m Cbmo Heiuo, ho Btpxy pa3/iM4HM TunoBe npoMeH/iMBM. JlorkmecKMTe onepa- 
TopM pa6oTAT Hafl cto mho cTMTe true m false (6y/ieBM ctomhoctm), flOKaTO 
no6nTOBMTe pa6oTAT Hafl 4mc/iobm ctomhoctm m ce npM/iaraT no6MTOBO, MMa ce 
npeflBMfl o m l (6MTOBe). Cbmo KaKTO npM /lorM^ecKMTe onepaTopM, TyK MMa 
onepaTop 3a no6MTOBO "H" (&), no6MTOBO "M/1M" (|), no6MTOBO OTpMuaHMe (~) 

M M3KnK)4BaiflO "M/1M" ( A ). 

I"Io6mtobm onepaTopM m tjixhoto flencTBHe 



Mo>KeM fla BMflMM cMMBo/iMTe Ha onepaTopMTe m pe3y/iTaTa ot THXHaTa 
ynoTpe6a b cneflHaTa Ta6/iMua: 



X 


y 


~x 


x &y 


x | y 


x A y 


1 


i 


0 


l 


1 


0 


1 


0 


0 


0 


1 


1 


0 


i 


1 


0 


1 


1 


0 


0 


1 


0 


0 


0 



KaKTO BM>KflaMe no6MTOBMTe m /iorM4ecKMTe onepaTopM cm npM/iM^aT mhoto. 
Pa3/iMKaTa b M3nMCBaHeT0 Ha "M" m "M/IM" e ne npM ziorMMecKMTe onepaTopM 
ce nMiue abomhm aMnepcaHfl m/im npaBa nepTa, a npM 6mtobmt6 eflMHM4HM. 

ri06MT0BMflT M /10rM4eCKMflT OnepaTOp 3a M3KnK)4BaiflO M/IM e eflMH M CbLfl " A ". 

3a /iorM4ecKO OTpMuaHMe ce M3no/i3Ba "!", flOKaTO 3a no6MTOBO OTpMuaHMe ce 
M3no/i3Ba 

UMa oifle flBa no6MTOBM onepaTopa, komto tm ha Ma npM ziorM^ecKMTe. ToBa ca 
no6MTOBOTO npeMecTBaHe b jihbo («) m no6MTOBOTo npeMecTBaHe b ahcho 
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(»). M3no/i3BaHM Hafl 4mc/iobm ctomhoctm Te npeMecTBaT bcm^km 6nTOBe Ha 
croMHOCTTa, cbOTBeTHo Ha /lflBO M/in HaflflCHo. OnepaTopMTe 3a npeMecTBaHe 
ce M3no/i3BaT no c/ieflHua Ha^MH : ot jihbo Ha onepaTopa c/iaraMe npoMeH- 
/lMBaTa (onepaHflvr), Hafl kohto me M3B"bpujMM onepaunaTa, ba^cho Ha 
onepaTopa nocraBHMe 4mc/io, cMMBo/iM3npaiMO, c kojiko 3HaKa MCKaMe fla 
OTMecTMM 6nTOBeTe. 3 « 2 03Ha4aBa, <-\e MCKaMe fla npeMecTMM flBa nvm 
Ha/iflBo 6nTOBeTe Ha 4mc/ioto 3. Hmc/ioto 3 npeflcraBeHo b 6nTOBe M3r/ie>Kfla 
TaKa: "0000 0011", KoraTo ro npeMecTMM flBa nvm b /ihbo HeroBaTa 6nTOBa 
ctomhoct me M3me>Kfla TaKa: "0000 1100", a Ha Te3M 6nTOBe oTroBapa 
4MC/10TO 12. Ako ce BMeflaMe b npuMepa MoweM fla 3a6e/ie>KMM, <-\e pea/iHO 
CMe yMHOKM/in 4MC/10T0 no 4. CaMOTo no6nTOBo npeMecTBaHe Mo>Ke fla ce 
npeflCTaBM KaTo yMHOKeHne (no6nTOBo npeMecTBaHe bjihbo) mjim fle/ieHe 
(npeMecTBaHe b aacho) Ha npoMeH/iMBaTa Ha 4mc/ioto 2. ToBa a B/ieHne e 
c/ieflCTBue ot npupoflaTa Ha flB0M4HaTa 6poMHa cucTeMa. 

no6nTOBM onepaTopn - npwMep 



Eto eflMH npuMep 3a pa6oTa c no6nTOBM onepaTopn. flB0M4H0T0 npeflcraBHHe 
Ha 4nc/iaTa v\ pe3y/iTaTMTe ot pa3/iM4HMTe onepaTopn e flafleHO b KOMeHTapn: 



short a = 3; 






// 


0000 


0011 


= 3 


short b = 5; 






// 


0000 


0101 


= 5 


System. out .println 


( a | 


b) 


// 


0000 


0111 


= 7 


System. out .println 


( a & 


b) 


// 


0000 


0001 


= 1 


System. out .println 


( a A 


b) 


// 


0000 


0110 


= 6 


System. out .println 


(~a & 


b) 


// 


0000 


0100 


= 4 


System. out .println 


(a << 


1) 


// 


0000 


0110 


= 6 


System. out .println 


(a << 


2) 


// 


0000 


1100 


= 12 


System. out .println 


(a >> 


1) 


// 


0000 


0001 


= 1 



B npuMepa ntpBO cb3flaBaMe m MHnuna/insnpaMe ctomhocthtc Ha flBe 
npoMeH/iMBM a m b. no HaTaTbK b npuMepa M3KapBaMe Ha KOH30/iaTa, 
pe3y/iTaTMTe ot no6nTOBMTe onepaunn Hafl flBeTe npoMeH/iMBM. n^pBaTa 
onepaunfl, kohto npn/iaraMe e mjim. Ot npuMepa ce BM>Kfla, <-\e 3a bcm^km 
no3MUMM, Ha komto e MMa/io l b npoMeH/iMBMTe a m b, MMa 1MB pe3y/iTaTa. 
BTopaTa onepaunfl e "1/1". Pe3y/iTaTa ot onepaun^Ta c"bfl"bp>Ka 1 caMO b nav\- 
flecHMfl 6mt, 3aifl0T0 m flBeTe npoMeH/iMBM MMaT l caMO b HaM-flecHna cm 6mt. 

MSK/lKJLIBaiflO "M/1M" Bptlfla eflUHHUM CaMO TaM, ICbfleTO a M b MMaT pa3/lM4HM 

ctomhoctm Ha 6MTOBeTe. no-HaflO/iy MO>KeM fla bmamm m pe3y/iTaTMTe ot 
/iorM4ecKO OTpMuaHMe m no6MTOBO npeMecTBaHe. 

OnepaTopM 3a cpaBHeHMe 

OnepaTopMTe 3a cpaBHeHMe b Java ce M3no/i3BaT 3a cpaBHHBaHe Ha flBe m/im 
noBe^e onepaHflM. Java noflfl"bp>Ka wecr onepaTopa 3a cpaBHeHMe: 

- no-ro/iflMO (>) 
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- no-Ma/iKO (<) 

- no-ro/iflMO m/im paBHO (> = ) 

- no-Ma/iKO m/im paBHO (<=) 

- onepaTopa 3a paBeHCTBo ( ==) 

- pa3/iM4ne (!=) 

Bcm4km onepaTopn 3a cpaBHeHne ca flByapryMeHTHM (npneMaT flBa 
onepaH,qa), a B"bpHaTi/mT ot tax pe3y/iTaT e 6y/ieB (true v\nv\ false). 
OnepaTopnTe 3a cpaBHeHne mmbt no-Ma/i"bK npnopnTeT ot apMTMeTM4HMTe, ho 
ca c no-ro/iflM ot onepaTopi/rre 3a npi/icBOflBaine Ha ctomhoct. 

OnepaTopM 3a cpaBHemie - npwMep 



C/ieflBa npuMepHa nporpaMa, kohto fleMOHCTpupa ynoTpe6aTa Ha onepaTopnTe 
3a cpaBHeHne b Java: 



public class RelationalOpe 


rat 


;orsDemo 


{ 










public static 


void ma 


in( 


St 


ring 


arg; 


3[]) 


{ 








int x = 


= io, 


y = 5; 




















System . 


out 


println 


"x 


> 


y = 


" + 


(X > 


y 


) ; 


// true 


System . 


out 


println 


"x 


< 


y = 


" + 


(x < 


y 


) ; 


// false 


System . 


out 


println 


"X 


>= 


y = 


" + 


(x 


>= 


y) 


) ; // 


true 


System . 


out 


println 


"X 


<= 


y : 


" + 


(x 


<= 


y) 


) ; // 


false 


System . 


out 


println 


"X 




y : 


" + 


(x 




y) 


) ; // 


false 


System . 

} 

} 


out 


println 


"X 


i = 


y : 


" + 


(x 


i = 


y) 


) ; // 


true 



B npuMepHaTa nporpaMa, rrbpBO cb3flaflOXMe flBeTe npoMeH/iMBM x v\ y v\ mm 
npucBonxMe cto m h o ctm Te 10 v\ 5. Ha cneflBami/m pea oTne^aTBaMe Ha koh30- 
/iaTa, nocpeflCTBOM MeTOfla println () Ha System . out, pe3y/iTaTa ot cpaBHH- 
BaHeTO Ha flBeTe npoMeH/inBM x m y nocpeflCTBOM onepaTopa >. BtpHaTnaT 
pe3y/iTaT e true, 3amoTO * MMa no-ro/iflMa ctomhoct ot y. Ha c/ieflBaiunTe 5 
pefla ce OTne^aTBa BtpHaTMflT pe3y/iTaT ot M3no/i3BaHeTO Ha ocTaHa/iMTe 5 
onepaTopa 3a cpaBHeHne c npoMeH/iMBMTe x m y. 

OnepaTopM 3a npucBOABaHe 

OnepaTopvr 3a npucBOABaHe Ha ctomhoct Ha npoMeH/iMBMTe e "=" (cmmbojivt 
paBHo). C m HTa kc m c"bT, komto ce M3no/i3Ba 3a npucBOABaHe Ha ctomhoctm e 
c/ieflHMAT: 

onepaHfll = jiwTepaji mjiw onepaHfl2 ; 
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OnepaTopn 3a npncBOHBaHe - npwMep 

Eto eflMH npuMep, b komto M3no/i3BaMe onepaTopvr 3a npucBOABaHe Ha 
ctomhoct: 

int x = 6; 

String helloString = "3flpaBeM CTpHHr . " ; 
int y = x; 

B ropHMfl npuMep npucBOABaMe ctomhoct 6 Ha npoMeH/iMBaTa x. Ha btopma 
pefl npucBO^BaMe Te kcto b /n-rrepa/i Ha npoMeH/iMBaTa helloString, a Ha 
TpeTkia pefl KonnpaMe cTOMHOcira ot npoMeH/iMBaTa x b npoMeH/iMBaTa y. 

KacKaflHO npMCBonBaHe 

OnepaToptT 3a npucBOABaHe Mo>Ke fla ce i/i3no/i3Ba v\ KacKaflHO (fla ce 
M3no/i3Ba noBe^e ot BeflH"b>K b eflMH v\ chiu, M3pa3). B T03M c/iy^aM npucBoa- 
BaHMATa ce M3B"bpujBaT noc/ieflOBaTe/iHO otahcho Ha/iflBO. Eto eflMH npuMep: 



int x, y, z; 

x=y=z=25; 



Ha irbpBi/m pefl ot npuMepa c"b3flaBaMe Tpn npoMeH/iMBM, a Ha btopma pefl rn 

MHML4Ma/lM3MpaMe C"bC CTOMHOCT 25. 



OnepaToptiT 3a npucBOHBaHe b Java e "=", aoioto onepaTo- 
pi>T 3a cpaBH6HM6 e "==". Pa3MfiHaTa Ha flBaTa onepaTopa e 
necTa npMHMHa 3a rpeuiKM npM rwcaHeTO Ha koa- BHMMaBaiiTe 
fla He o6i>pKaTe onepaTopa 3a cpaBHeHMe c onepaTopa 3a 
npHCBonsaHe. 



KoM6MHMpaHM onepaTopn 3a npncBOHBaHe 

OcBeH onepaTopa 3a npucBOABaHe b Java MMa v\ KOM6nHnpaHM onepaTopn 3a 
npucBOABaHe. Te cnoMaraT 3a cbKpamaBaHeTO Ha o6eMa Ha KOfla, KaTO 
no3BO/iflBaT M3nncBaHeT0 Ha flBe onepaunn 4pe3 eflMH onepaTop. KoM6nHnpa- 
HMTe onepaTopn MMaTc/ieflHua cnHTaKCuc: 



onepaHfll onepaTop = onepaHfl2 ; 



TopHMflT M3pa3 e MfleHTM4eH C"bC C/ieflHMfl: 



onepaHflal = onepaHflal onepaTop onepaHfla2 ; 



Eto eflMH npuMep 3a KOM6nHnpaH onepaTop 3a npucBOABaHe: 



int x = 2; 
int y = 4; 
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x *= y; // Same as x = x * y; 
System. out .println (x) ; // 8 



HaM-4ecro M3 no/13 BaHMTe K0M6nHnpaHM onepaTopn 3a npucBOABaHe ca += 

(fl06aBfl CTOMHOCTTa Ha onepaHfl2 K"bM onepaHfll), -= (M3Ba>Kfla CTOMHOCTTa Ha 

onepanqa b ahcho ot cTOMHOcrra Ha Ta3M b jihbo). flpyrn cbCTaBHM onepaTopn 
3a npucBOABaHe ca *=, /= m %=. 



C/ieflBaiunflT npuMep flaBa flo6pa npeflcraBa 3a KOM6nHnpaHMTe onepaTopn 3a 
npucBOABaHe m THXHaTa ynoTpe6a: 



int x = 6; 










int y = 4,- 










System . out .println (y 




2) ; 


// 


8 


int z = y = 3; 






// 


y=3 and z=3 


System . out .println ( z ) 






// 


3 


System. out .println (x 




l) ; 


// 


7 


System. out .println (x 


+= 


3) ; 


// 


10 


System. out .println (x 


/ = 


2) ; 


// 


5 



B npuMepa rrbpBO cb3flaBaMe npoMeH/iMBMTe x m y m mm npucBOABaMe 
CTOMHOCTMTe 6 h 4. Ha c/ieflBaiunflT pefl npuHTupaMe Ha KOH30/iaTa y, cnep, 
KaTO CMe npucBOM/in HOBa ctomhoct c onepaTopa *= m /lMTepa/ia 2. 
Pe3y/iTarbT ot onepaunaTa e 8. no HaTarbK b npuMepa npn/iaraMe flpyrn 
CbCTaBHM onepaTopn 3a npucBoaBaHe m M3KapBaMe no/iyneHMfl pe3y/iTaT Ha 

K0H30/iaTa. 

Yc/iOBeH onepaTop ?: 

yc/iOBHMfl onepaTop ?: M3no/i3Ba 6y/ieBaTa ctomhoct ot eflMH M3pa3 3a fla 
onpefle/in kom ot flpyrn flBa M3pa3a fla 6"bfle npecMeTHaT v\ BtpHaT KaTO 
pe3y/iTaT. OnepaTopvr pa6oTM Hafl 3 onepaHfla. Cmmbo/ivt "?" ce nocraBfl 
Me>Kfly rrbpBMfl v\ btopmh onepanq, a ":" ce nocraBfl Mewfly btopma v\ TpeTna 
onepaHfl. ntpBHAT onepanq (m/im M3pa3) Tpa6Ba fla e ot 6y/ieB Tun. 

C m HTa kc m c"bT Ha onepaTopa e c/ieflHMAT: 
onepaHfll ? onepaHfl2 : onepaHfl3 



Ako onepaHfll MMa CTOMHOCT true, 0nepaT0p"bT Bp"blfla pe3y/lTaT onepaHfl2. 
Ako onepaHfll MMa CTOMHOCT false, OnepaTopvr Bp"blfla pe3yriTaT onepaHfl3. 

no BpeMe Ha M3n"b/iHeHMe ce npecMHTa CTOMHOCTTa Ha rrbpBMH apryMeHT. Ako 
tom MMa ctomhoct true, ToraBa ce npecMATa btopma (cpefleH) apryMeHT m tom 
ce Bp"biua KaTO pe3y/iTaT. 06a4e, aKO npecMeTHaTMAT pe3y/iTaT ot ntpBMfl 
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apryMeHT e false, to ToraBa ce npecMHTa TpeTi/m (nocneflHi/m) apryMeHT m 
tom ce Bptma KaTo pe3y/iTaT. 



Yc/iOBeH onepaTop ?: - npwMep 

Eto eflMH npuMep 3a ynoTpe6aTa Ha onepaTopa "?:": 



int a = 6; 






int b = 4; 






System . out .println (a > b ? "a>b" 


: "b<=a") 


; // a>b 



flpyrw onepaTopM 

flocera pa3r/ieflaxMe apMTMeTM4HMTe onepaTopn, /lori/mecKi/iTe v\ no6nTOBMTe 
onepaTopn, onepaTopa 3a KOHKaTeHauna Ha cmmbo/ihm HM30Be, cbmo v\ 
yc/iOBHMAT onepaTop ? : . OcBeH tax b Java MMa ome hako/iko onepaTopa: 

- OnepaTopvr 3a flocrbn "." ce M3no/i3Ba 3a flocTbn ,qo <-\nen npoMeH/in- 
BMTe Ha flafleH o6eKT. 

- KBaflpaTHM cko6m [] ce M3no/i3BaT3a flocrbn ,qo e/ieMeHTi/rre Ha MacuB. 

- Cko6m () ce M3no/i3BaT 3a npeflecffUHnpaHe npnopnTeTa Ha M3n"b/iHeHne 
Ha M3pa3MTe v\ onepaTopnTe. 

- OnepaTopa 3a npeo6pa3yBaHe Ha TunoBe (type) ce M3no/i3Ba 3a 
npeo6pa3yBaHe Ha npoMeH/iMBa ot eflMH cbBMecTMM Tun b flpyr. 

- OnepaToptT new ce M3no/i3Ba 3a cv3flaBaHeT0 m MHnuna/insnpaHeTO Ha 

HOBM 06eKTM. 

- OnepaTopvr instanceof ce M3no/i3Ba 3a npoBepKa fla/in flafleH o6eKT e 
CbBMeCTMM c flafleH ™n. 



Apyrn onepaTopM - npiiMepM 

Eto hako/iko npuMepa 3a onepaTopi/rre, komto pa3meflaxMe b Ta3M ceKu,v\n: 



int a = 


= 6; 




int b = 


= 3; 




int c = 


= 3; 




System . 


out 


.println (c) ; // 3 


System . 


out 


.println ( (a+b) / 2 ) ; // 4 


String 


s = 


"Beer"; 


System . 


out 


.println (s instanceof String); // true 


int d = 


- 0; 




System . 


out 


.println (d) ; // 0 


System . 


out 


.println (( a+b) / d) ; // ArithmeticException 
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F1peo6pa3yBaHe Ha TiinoBeTe 

OnepaTopnTe pa6oTHT Btpxy eflHaKbB Tun flaHHM. B"bnpeKi/i TOBa b Java MMa 
ro/iflMO pa3HOo6pa3ne ot TunoBe flaHHM, ot komto MO>KeM fla M36npaMe nav\- 
noflxoflfliunfl 3a onpefle/ieHaTa u,en. 3a fla M3B"bpujMM onepauna Btpxy 
npoMeH/iMBM ot flBa pa3/iM4HM Tuna flaHHM hm ce Ha/iara fla npeo6pa3VBaMe 
flBaTa Tuna K"bM eflMH v\ cbifl. 

Bcm4km M3pa3M b e3MKa Java MMaT ™n. T03M Tun MO>Ke fla 6"bfle M3BefleH ot 
crpyKTvpaTa Ha M3pa3a v\ TunoBeTe, npoMeH/iMBMTe v\ /lMTepa/inTe M3no/i3BaHM 
b M3pa3a. B"b3MO>KHo e fla ce Hanniue M3pa3, komto e c Henoflxoflam ™n 3a 
KOHKpeTHMfl KOHTeKCT. B HAKOM c/iy^an TOBa me flOBefle flo rpeiuKa b 
KOMnn/iaunflTa Ha nporpaMaTa, ho b flpyrn KOHTeKCTa MO>Ke fla npneMe Tun, 
komto e cxofleH v\nv\ cB"bp3aH c Tuna Ha M3pa3a. B T03M c/iy^aM nporpaMaTa 
MSBtpiuBa ckpi/ito npeo6pa3yBaHe Ha TunoBe. 

CneumJpuLiHO npeo6pa3yBaHe ot Tun s KbM Tun t no3BO/ia Ha M3pa3a ot Tun s 
fla ce TpeTupa KaTo M3pa3 ot Tun t no BpeMe Ha M3n"b/iHeHneTo Ha 
nporpaMaTa. B hakom c/iy^aM TOBa me M3MCKBa npoBepKa Ha Ba/inflHOCTra Ha 
npeo6pa3yBaHeTO. Eto hako/iko npuMepa: 

- npeo6pa3yBaHe ot Tun object KbM Tun string me M3MCKBa npoBepKa 
no BpeMe Ha M3n"b/iHeHne, 3a fla noTBtpflu, Me cTOMHocTra e HancTMHa 

MHCTaHUMfl OT TMn String M/1M OT HflKOM OT K/iacoBeTe HaC/ieflHMUM Ha 
String. 

- npeo6pa3yBaHe ot Tun string KbM object He M3MCKBa npoBepKa. 
string e Hac/ieflHMK Ha Object m Mo>Ke fla 6"bfle npeo6pa3yBaH KbM 
6a30BMfl cm Knac 6e3 onacHocT ot rpewKa v\nv\ 3ary6a Ha flaHHM. Ha 
HacneflflBaHeTo me ce cnpeM b fleTafi/iM b maBaTa " flpMHunnM Ha 
o6eKTHQ-opi/ieHTi/ipaHOTO nporpaMkipaHe ". 

- npeo6pa3yBaHe ot Tun int KbM long Mo>Ke fla ce M3B"bpujM 6e3 
npoBepKa no BpeMe Ha M3n"b/iHeHneTo, 3aiflOTo HHMa onacHocT ot 3ary6a 
Ha flaHHM. 

- npeo6pa3yBaHe oTTun double KbM long M3MCKBa npeo6pa3yBaHe ot 64- 
6nTOBa n/iaBaifla ctomhoct KbM 64-6nTOBa ue/iOMnc/ieHa. B 3aBMCMMocT 
ot CTOMHocTra, MO>Ke fla ce no/iy-m 3ary6a Ha flaHHM, 3apaflM TOBa e 
Heo6xoflMMO M3pn4H0 npeo6pa3yBaHe Ha Tuna. 

B Java He bcmmkm TunoBe MoraT fla 6"bflaT npeo6pa3yBaHM Bb>B bcm^km flpyrn, 
a caMo Kb>M HflKon onpe.qe.neHM. 3a yflo6cTBO me rpynnpaMe hhkom ot 
B"b3Mo>KHMTe npeo6pa3yBaHMH b Java cnopefl BMfla mm b flBe KaTeropnn: 

- Ckpmto npeo6pa3yBaHe; 

- M3pn4H0 npeo6pa3yBaHe. 
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HefiBHO (implicit) npeo6pa3yBaHe Ha TMnoee 

HeflBHOTO (ckpmtoto) npeo6pa3yBaHe Ha TunoBe e B"b3M0>KH0 eflMHCTBeHo, 
KoraTO HflMa bt^mokhoct ot 3ary6a Ha flaHHM npn npeo6pa3yBaHeTO, ToecT 
KoraTO KOHBepTupaMe ot ™n c no-Ma/i"bK o6xBaT KbM Tun c no-ro/iflM 
(npuMepHO ot int icbM long). 3a fla HanpaBMM Hes bho npeo6pa3yBaHe He e 
Hy>KHo fla M3no/i3BaMe KaicbBTo v\ fla e onepaTop, 3aTOBa ce Hapi/ma ckpmto. 
ripeo6pa3yBaHeTo CTaBa aBT0MaTM4H0 ot KOMnmiaTopa, KoraTO npucBOABaMe 
ctomhoct ot no-Ma/i"bK o6xBaT b npoMeH/iMBa c no-ro/iflM o6xBaT m/im KoraTO b 
M3pa3a MMa TunoBe c pa3/iM4eH o6xBaT. ToraBa npeo6pa3yBaHeTO CTaBa ki>m 
Tuna c no-ro/iflM o6xBaT. 

HenBHO npeo6pa3yBaHe Ha TunoBe - npciMep 



Eto eflMH npuMep 3a Hea bho (implicit) npeo6pa3yBaHe Ha TunoBe: 



int my Int = 5; 




System . out .print In (my Int ) ; 


// 5 


long myLong = my Int; 




System. out .println (myLong) 


; // 5 


System. out .println (myLong 


+ mylnt) ; // 10 



B npi/iMepa cb3flaBaMe npoMeH/iMBa myint ot Tun int v\ npucBOABaMe 
ctomhoct 5. no-HaflO/iy cb3flaBaMe npoMeH/iMBa myLong ot Tun long v\ 3afla- 
BaMe cTOMHOcira, cbfl"bp>Kaifla ce b myint. CTOMHOcira 3ana3eHa b myLong, 
aBT0MaTM4H0 ce KOHBepTupa ot Tun int KtM Tun long. HaKpaa b npuMepa 
M3KapBaMe pe3y/iTaTa ot cb6npaHeTO Ha flBeTe npoMeH/iMBM. noHe>Ke 
npoMeH/iMBMTe ca ot pa3/iM4eH ™n, Te aBT0MaTM4H0 ce npeo6pa3yBaT KbM 
Tuna c no-ro/iflM o6xBaT, ToecT icbM long i/i BtpHaTMAT pe3y/iTaT, komto ce 
OTne^aTBa Ha K0H30/iaTa, othobo e long. BcbiflHOCT noflafleHna napaMeTbp Ha 
MeTOfla println () e ot Tun long, ho Bvrpe b MeTOfla tom othobo me 6"bfle 
KOHBepTupaH, T03M nvr KbM tmm string, 3a fla MO>xe fla 6"bfle OTne^aTaH Ha 

K0H30/iaTa. 

B"b3MO>KHM H6HBHM n peo6pa30BaHMfl 

ToBa ca B"b3MO>KHi/iTe HeflBHM npeo6pa3yBaHMfl Ha npMMMTMBHM TunoBe b Java: 
byte KbM short, int, long, float, M/lM double 
short K"bM int, long, float, M/1M double 
char KTdM int, long, float, M/lM double 
int KbM long, float, M/lM double 
long K"bM float M/lM double 
float KbM double 
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ripn npeo6pa3yBaHeTo Ha TunoBe ot no-Ma/i"bK o6xBaT K"bM no-ro/iflM ha Ma 
3ary6a Ha flaHHM. Huc/iOBaTa ctomhoct ocTaBa cbiuaTa cnefl npeo6pa3y- 
BaHeTO. KaKTO B"bB bcako npaBM/io m TyK MMa Ma/iKO MSK/iKjLieHMe. KoraTO 
npeo6pa3yBaMe ™n int icbM ™n float (32-6mtobm ctomhoctm), pa3/iMKaTa e, 
4e int M3no/i3Ba BCM4KMTe cm 6nT0Be 3a npeflCTaBAHe Ha eflHO ue/io^nc/ieHO 
4mc/io, flOKaTO float M3no/i3Ba 4acT ot 6nT0BeTe cm 3a npeflCTaBAHeTO Ha 
n/iaBaiuaTa 3aneTaa. OrryK cneflBa, <-\e e B"b3Mo>KHo npn npeo6pa3yBaHe ot 
int KbM float fla MMa 3ary6a Ha tohhoct, nopaflu saKptr/iflHe. CbmoTO ce 
OTHacfl npn npeo6pa3yBaHeTO Ha 64-6nTOBMTe long k^m double. 

M3pnHHO (explicit) npeo6pa3yBaHe Ha TunoBe 

M3PMHH0T0 npeo6pa3yBaHe Ha TunoBe e Hy>KHO, KoraTO MMa BepoaTHOCT 3a 
3ary6a Ha flaHHM. KoraTO KOHBepTMpaMe Tun c rmaBama 3aneTaa icbM ue/io- 
4nc/ieH ™n, BMHarn MMa 3ary6a Ha flaHHM, MflBama ot n/iaBamaTa 3aneTaa m e 
3afl"b/i>KMTe/iH0 M3no/i3BaHeTO Ha M3pn4H0 npeo6pa3yBaHe (double k^m long). 
3a fla HanpaBMM TaKOBa KOHBepTupaHe e Hy>KHO M3pn4H0 fla M3no/i3BaMe 
onepaTopa 3a npeo6pa3yBaHe Ha flaHHM (cast onepaTopa): (type). B-b3M0>KH0 
e fla MMa 3ary6a Ha flaHHM cbiuo, KoraTO KOHBepTMpaMe ot tmih c no-ro/iflM 
06xBaT K"bM TMn c no-Ma/l"bK (double KhWi float MJlM long K"bM int). 

M3PMHHO npeo6pa3yBaHe Ha TunoBe - npiiMep 

C/ieflHMAT npMMep v\n\ocrpv\pa ynoTpe6aTa Ha M3PM4H0 KOHBepTMpaHe Ha 
TMnoBeTe m 3ary6a Ha flaHHM: 



double myDouble = 5. Id; 

System . out .println (myDouble) ; // 5.1 

long myLong = (long) myDouble ; 
System . out .println (myLong) ; // 5 

myDouble = 5e9d; // 5 * 10 A 9 

System . out .println (myDouble) ; // 5.0E9 

int mylnt = (int) myDouble; 

System. out .println (mylnt) ; // 2147483647 

System. out .println (Integer .MAX_VALUE) ; // 2147483647 



Ha rrbpBMfl pefl ot npMMepa npMCBOflBaMe cTOMHOCTTa 5,1 Ha npoMeH/iMBaTa 
myDouble. C/iefl KaTO n npeo6pa3yBaMe (M3pM4Ho), nocpeflCTBOM onepaTopa 

(long) K"bM TMn long M M3KapaMe Ha KOH30/iaTa npOMeH/lMBaTa myLong, 

BM>KflaMe, <-\e npoMeH/iMBaTa e M3ry6M/ia cTOMHOcira cnefl n/iaBamaTa 3aneTaa 
(3aifl0T0 long e ue/io^Mc/ieH TMn). C/iefl TOBa Ha ceflMMa pefl npMCBOABaMe Ha 
npoMeH/iMBaTa myDouble ctomhoct 5 MM/iMapfla. HaKpafl KOHBepTMpaMe 
myDouble K"bM int nocpeflCTBOM onepaTopa (int) m pa3ne4aTBaMe npoMeH/iM- 
BaTa mylnt. Pe3y/iTaTbT e chiu,v\n, Kaicro m KoraTO oTne^aTaMe integer. 



l~/iaBa 3. OnepaTopn m M3pa3M 171 



max_value, TOBa e TaKa, 3amoTO myDoubie cbfl"bp>Ka b ce6e cm no-ro/iflMa 
ctomhoct ot o6xBaTa Ha int. 



He BMHarii e bi>3mo>kho na ce npeABHflu k&kbb me 6t>fle 
CTOMHOCira Ha naAeHa npoMeH/iMBa cnen nperrb/iBaHe Ha 
o6xBaTa m! 3aTOBa M3no/i3BaMTe AOCTan»HHO ro/ieMM TunoBe 
m BHMMaBaMTe npn npeMkmaBaHe kt»m "no-Ma/ii>K" tun. 



3ary6a Ha ashhm npw npeo6pa3yBaHe Ha tmiiobsts 

ripuMep 3a 3ary6a Ha MHcfiopMauMfl npn npeo6pa3yBaHe Ha TunoBe: 



long myLong = Long. MAX_ VAL UE ; 
int mylnt = (int) myLong; 

System. out .println (myLong) ; // 9223372036854775807 
System . out .println (mylnt ) ; // -1 



OnepaTopvr 3a npeo6pa3yBaHe Mowe fla ce M3no/i3Ba m npn Hea bho npeo6pa- 
3yBaHe no-we/iaHMe. ToBa flonpuHaca 3a MeT/iMBOcrra Ha KOfla, HaMa/iflBa 
ujaHca 3a rpeiuKM v\ ce c4MTa 3a flo6pa npaKTMKa ot mhoto nporpaMnc™. 

Eto ome HAKO/iKO npuMepa 3a npeo6pa3yBaHe Ha TunoBe: 



float heightlnMeters = 1.74f; // Explicit conversion 
double maxHeight = heightlnMeters; // Implicit 

double minHeight = (double) heightlnMeters; // Explicit 
float actualHeight = (float) maxHeight; // Explicit 

float maxHeightFloat = maxHeight; // Compilation error! 



B npuMepa Ha noc/ieflHua pefl MMaMe M3pa3, komto me reHepupa rpewKa npn 
KOMnn/inpaHeTO. ToBa e TaKa, 3amoTO ce onuTBaMe fla ko h Be ptm pa Me Hea bho 
OTTun double KbM ™n float, ot KoeTO MO>Ke fla MMa 3ary6a Ha flaHHM. Java e 
CTporo Ti/ini/i3i/ipaH e3MK 3a nporpaMnpaHe m He no3Bo/iflBa TaK"bB bma npuc- 
BOflBaHe Ha ctomhoctm. 

B"b3MO>KHM M3PMHHM n peo6pa30BaHusi 

TOBa Ca B"b3M0>KHMTe flBHM (M3pM4HH) npeo6pa3yBaHMfl M npM BCM4KM TAX MMa 

B"b3M0>KH0CT 3a 3ary6a Ha flaHHM, TaKa <-\e BHMMaBaMTe: 

- short KbM byte M/lM char 

- char KbM byte M/lM short 

- int KbM byte, short M/lM char 

- long KbM byte, short, char M/lM int 

- float KbM byte, short, char, int M/lM long 

- double KbM byte, short, char, int, long M/lM float 
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Te3M npeo6pa3yBaHMfl MoraT na M3ry6flT, KaKTO MHcfjopMauna 3a ro/ieMi/maTa 
Ha 4MC/10T0, TaKa m MHcjDopMaunfl 3a HeroBaTa to^hoct (precision). 

KoraTO npeo6pa3yBaMe byte KbM char MMaMe rrbpBO ckpmto KOHBepTupaHe ot 
byte K"bM int, a c/iefl Hero M3pn4H0 npeo6pa3yBaHe ot int KbM char. 

F1peo6pa3yBaHe kt»m cmmbo/igh hm3 

ripn Heo6xoflMMocT Mo>KeM fla npeo6pa3yBaMe icbM hm3, BceKM OT.qe.neH Tun, 

BK/lK)4MTe/lH0 M CTOMHOCTTa null. llpeo6pa3yBaHeTO Ha CMMBO/1HM HM30Be 

CTaBa aBT0MaTM4H0 BMHarn, KoraTO M3no/i3BaMe onepaTopa 3a KOHKaTeHauna 
m hakom ot apryMeHTMTe He e ot ™n hm3. B to3m c/iynaM apryMeHTa ce npeo6- 
pa3yBa KhM hm3 m onepaTopvr Bp^ma hob hm3 npeflcraBJiflBam. KOHKaTeHa- 
UMATa Ha flBaTa HM3a. 

flpyr Ha^MH p,a npeo6pa3yBaMe pa3/iM4HM o6eKTM icbM Tun hm3 e KaTo 
M3BMKaMe MeTOfla toStringO Ha npoMeH/iMBaTa. 

npeo6pa3yBaHe kt»m cmmbo/igh hm3 - npwMep 

HeKa pa3meflaMe hako/iko npuMepa 3a npeo6pa3yBaHe Ha pa3/iM4HM TunoBe 

flaHHM K"bM CMMBO/ieH HM3 '. 



int a = 


= 5; 




int b = 


= 7; 




String 


s = 


"Sum=" + (a + b) ; 


System 


out 


.print In (s ) ; 


String 


incorrect = "Sum=" + a + b; 


System 


out 


.println (incorrect) ; 


System 


out 


.println (" Perimeter = " 



" . Area = " + (a * b) + " . ") ; 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha npuMepa e c/ieflHMAT: 



Sum=12 
Sum=57 

Perimeter = 24. Area = 35. 



Ot pe3y/iTaTa ce BM>Kfla, 4e ao/ieriBaHeTO Ha 4mc/io K"bM CMMBO/ieH hm3 Bptiua 
KaTO pe3y/iTaTa cmmbo/ihma hm3, cneflBaH ot t6kctoboto npeacraBflHe Ha 
4MC/10TO. 3a6e/ie>KeTe, ne onepaTopvr "+" 3a 3a/ienBaHe Ha HM30Be Mowe aa 
npeflM3BMKa Henpi/mTeH ecfieKT npn cb6i/ipaHe Ha 4nc/ia, 3amoTO MMa eqHaicbB 
npnopnTeT c onepaTopa "+" 3a cb6npaHe. OcBeH, aKO M3pn4Ho He npoMeHMM 
npnopnTeTa Ha onepaum/rre 4pe3 nocraBHHe Ha cko6m, Te BMHarn ce M3n"b/i- 

HflBaT OT/lflBO HaflflCHO. 
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M3pa3M 

To/iflMa 4acT ot pa6oTaTa Ha eflHa nporpaMa e npecMHTaHe Ha M3pa3M. 
M3pa3MTe npeflCTaB/iflBaT nopeflnun ot onepaTopn, ^MTepa/in v\ npoMeH/iMBM, 
komto ce M34nc/iflBaT flo onpefle/ieHa ctomhoct ot HAKaKbB Tun (hmc/io, 
CTpuHr, o6eKT v\nv\ flpyrTun). Eto hako/iko npuMepa 3a M3pa3n: 



int r= (150-20) / 2 + 5; 






// Expression for calculation of 
double surface = Math . PI * r * r; 


the 


surface of the circle 


// Expression for calculation of 
double perimeter = 2 * Math . PI * 


the 
r; 


perimeter of the circle 


System. out .println (r) ; 
System. out .println (surface) ; 
System. out .println (perimeter) ; 







B npi/iMepa ca fle4)MHMpaHM Tpn M3pa3a. l~l"bpBi/mT M3pa3 npecMHTa paflnyca Ha 
flafleHa OKp"b>KHOCT. Btopmat npecMATa n/iourra na OKp"b>KHOCTTa, a nocnefl- 
HkiflT HaMupa nepnMeTbp"bT v\. Eto KaKbB e pe3y/iTaTbT e nsnij/iHeHMfl Ha 
ropHi/ifl nporpaMeH dpparMem": 



70 

15393. 804002589986 
439. 822971502571 



M34MC/lflBaHeT0 Ha M3pa3 MOH<e fla MMa M CTpaHM4HM fleMCTBMfl, 3aiUOTO 

M3pa3"bT MO>Ke fla cbAtpwa BrpafleHM onepaTopn 3a npucBOABaHe, yBe/iM4a- 
BaHe m/im HaMa/iflBaHe Ha ctomhoct (increment, decrement) m M3BMKBaHe Ha 
MeTOfln. Eto npuMep 3a TaicbB cTpaHM^eH edpeKT: 



int a = 5; 




int b = ++a; 




System. out .println (a) ; 


// 6 


System. out .println (b) ; 


// 6 



Ynpa>KHeHii5i 

1. Hani/iweTe M3pa3, komto fla npoBepaBa fla/in flafleHO ua/io <-\v\cno e 4eTHo 

M/IM He^eTHO. 

2. HanniueTe 6yneB M3pa3, komto fla npoBepaBa fla/in flafleHO ua/io <-\v\cno ce 
fle/in Ha 5 m Ha 7 6e3 ocTaTbK. 

3. HanniueTe M3pa3, komto fla npoBepaBa fla/in flafleHO ua/io hmc/io c"bfl"bp>Ka 
7 3a TpeTa undppa (otahcho Ha /ihbo). 
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4. Hani/iLueTe M3pa3, komto fla npoBep^Ba fla/in TpeTna 6mt Ha flafleHO 4mc/io 
e 1 mil/I 0. 

5. HanniueTe nporpaMa, kohto 3a noflafleHM fl"b/i>KMHa m Buco^MHa Ha 
npaBO"brb/iHMK, M3KapBaT Ha KOH30/iaTa HeroBMAT nepuMerbp v\ /inue. 

6. HanmueTe M3pa3, komto M34nc/iflBa n/iourra na Tpaneu no flafleHM a, b m h. 

7. Cn/iaTa Ha rpaBMTaunoHHOTO none Ha jiyHaTa e npn6/iM3MTe/iHO 17% ot 
TOBa Ha 3eMATa. HanmueTe nporpaMa, kohto fla M34nc/iflBa Tewecrra Ha 
40BeK Ha JiyHaTa, no flafleHaTa Tewecr Ha 3eMATa. 

8. Hani/nueTe nporpaMa, kohto npoBep^Ba fla/in flafleHa T04Ka O (x, y) e 
Bvrpe b OKp"b>KHOCTTa K ((0,0), 5). 

9. Hani/nueTe nporpaMa, kohto npoBep^Ba fla/in flafleHa T04Ka O (x, y) e 
Bvrpe b OKp"b>KHOCTTa K ((0,0), 5) m e M3B"bH npaBO"brb/iHMKa ((-1, 1), (5, 
5). 

10. Hani/iweTe nporpaMa, kohto npneMa 3a bxoa 4eTMpMUMcj)peH0 <-\v\cno b^b 
(JpopMaT abed v\ cnefl TOBa M3B"bpujBa c/ieflHMTe fleMCTBua Btpxy Hero: 

- npecMATa c6opa ot uncfipnTe Ha 4mc/ioto. 

- Pa3ne4aTBa Ha K0H30/iaTa uncjjpnTe b o6paTeH pefl: deba. 

- nocTaBfl nocneflHaTa uncfipa, Ha ntpBO Macro: dabc. 

- Pa3MeHH mactoto Ha BTopaTa m TpeTaTa uncj^pa: acbd. 

11. flafleHo e <-\v\cno n v\ no3i/mi/ifl p. HanniueTe nopeflnua ot onepaunn, komto 
fla OTne^aTaT cTOMHOcrra Ha 6nTa Ha no3nunfl p ot mmc/ioto n (0 mjim 1). 
npuMep: n = 35, p=5 -> 1. Oifle eflMH npMMep: n = 35, p=6 -> 0. 

12. flafleHO e <-\v\cno n, ctomhoct v (v = 0 mjim 1) v\ no3nunfl p. Hani/iweTe 
nopeflnua ot onepaunn, komto fla npoMeHAT CTOMHOcrra Ha n, TaKa Me 
6nTbT Ha no3MUMfl p fla MMa ctomhoct v. npMMep n=35, p=5, v=0 -> n=3. 
Oifle eflMH npMMep: n=35, p=2, v=l -> n=39. 

13. HanMweTe nporpaMa, koato npoBep^Ba fla/iM flafleHO 4mc/io n (n < 100) e 
npocTO. 

PeujjeHMfl m yni>TBaHM5i 

1. B3eMeTe ocraTbKbT ot fle/ieHeTO Ha 4mc/ioto Ha 2 m npoBepeTe fla/iM e 0 

M/1M 1 (4eTH0, He^eTHo). 

2. no/i3BaMTe /iorM4ecKO "M". 

3. Pa3fle/ieTe 4mc/ioto Ha 100 m ro 3anMiueTe b HOBa npoMeH/iMBa. Hea 
pa3fle/ieTe Ha 10 m B3eMeTe ocraTbKbT. OcTaTbK"bT ot fle/ieHMeTO Ha 10 e 
TpeTaTa UMcfipa ot ntpBOHa^a/iHOTO 4mc/io. npoBepeTe paBHa /im e Ha 7. 

4. M3no/i3BaMTe no6MTOBO "M" Btpxy 4mc/ioto m 4mc/io, KoeTO MMa 1 caMo Ha 
TpeTMa 6mt. Ako BtpHaTMaT pe3y/iTaT e pa3/iM4eH ot 0, to TpeTMa 6mt e 1. 
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5. M3no/i3BaMTe K/iaca 3a 4eTeHe ot K0H30/iaTa. 

6. OopMy/ia 3a nv\u,e Ha Tpaneij: s = (a + b) / 2 * h. 

7. M3no/i3BaMTe c/ieflHua koa, 3a fla npo^eTeTe <-\v\cno ot K0H30/iaTa: 

Scanner input = new Scanner ( System . in) ; 
System . out .print ( "Enter number : " ) ; 
int number = input .nextlnt () ; 

8. M3no/i3BaMTe ni/rraropoBaTa TeopeMa c2 = a2 + b2. 3a fla e Bvrpe b 
Kptra, to c cneflBa fla e no-Ma/iKo ot 5. 

9. M3no/i3BaMTe KOfla 0T3afla4a 8 m flo6aBeTe npoBepKa 3a npaBotrb/iHUKa. 

10. 3a fla B3eMeTe OTfle/iHMTe uncfipn Ha 4mc/ioto, Mo>KeTe fla ro fle/iMTe Ha 10 
m fla B3MMaTe ocraTbKa 4 noc/ieflOBaTe/iHM nvn/1. 

11. no/i3BaMTe no6nTOBM onepaunn: 



int n = 35; // 00100011 






int p = 6; 






int i = 1; // 00000001 






int mask = i << p; // Move the 1st bit 


with p 


positions 


// If i & mask are positive then the p 


-th bit 


of n is 1 


System. out .println ( (n & mask) != 0 ? 1 


: Op- 





12. no/i3BaMTe no6nTOBM onepaunn, no aHa/iori/m c npeflHaTa 3afla4a. 

13. npo^eTeTe 3a umk/im b MHTepHeT. M3no/i3BaMTe ui/ncb/i v\ npoBepeTe 4mc- 

JIOTO 3a fle/lMMOCT Ha BCM4KM 4MC/ia OT 1 flO KOpeH KBaflpaTeH OT 4MC/10T0. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



r/iaea 4. Bxofl m m3xoa ot 

KOH30/iaTa 



ABTOp 

BOPMC B"b/1K0B 

B T33M TeMa... 

B HacTOfliuaTa TeMa me ce 3ano3HaeM c K0H30/iaTa. IHe o6hchi/im KaKBO npefl- 
cTaB/iflBa Tfl, Kora m KaK ce M3no/i3Ba, KaKBM ca npuHunnnTe Ha noBe^eTo 
nporpaMHM e3m.1i/i 3a flocrbn p,o K0H30/iaTa. IHe ce 3ano3HaeM c hakom ot 
B"b3M0>KH0CTMTe Ha Java 3a B3anM0fleMCTBne c noTpe6nTe/ifl. IHe pa3r/ieflaMe 
OCHOBHMTe nOTOUM 3a BX0flH0-M3X0flHM onepaUMM System. in, System. out M 
System. err, K/iaCbT Scanner M M3no/13BaHeTO Ha cjDOpMaTMpaiUM HM30Be 3a 

OTne^aTBaHe Ha flaHHM b pa3/iM4HM cfiopMaTM. 
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KaKBO npeACTaB/iflBa KOH30/iaTa? 

KoH30/iaTa npeflCTaB/iflBa npo3opeu Ha onepaunoHHaTa cMcreMa, npe3 komto 
noTpe6nTe/iMTe MoraT fla cm B3anMOflekicTBaT c nporpaMMTe ot hapoto Ha 
onepaunoHHaTa CMcreMa mjim c flpyrnTe koh30/ihm npmio>KeHMfl. B3anM0fleM- 
cTBueTO CTaBa 4pe3 B"bBe>KflaHe Ha TeKCT ot craHflapTHMH bxoa (HaM-4ecT0 
K/iaBnaTypaTa) mjim M3Be>KflaHe Ha tckct Ha craHflapTHMH M3xofl (HaM-4ecro 
Ha ehcpaHa Ha KOMnrorbpa). Te3M onepaunn ca M3BecTHM ome, KaTO bxoaho- 
M3xoflHM. TeKcrbT, M3nncBaH Ha K0H30/iaTa hocm onpefle/ieHa MHdpopMauMH v\ 
npeflCTaB/iaBa nopeflnua ot cmmbo/im M3npaTeHM ot eflHa mjim hhkojiko 
nporpaMM. 

3a bchko koh30/iho npM/io>KeHMe onepaunoHHaTa CMcreMa cB"bp3Ba ycrpoMCTBa 
3a Bxofl m M3xofl. l~lo noflpa36MpaHe TOBa ca K/iaBnaTypaTa m eKpaHa, ho Te 
MoraTfla 6"bflaT npeHaco^BaHn KbM dpaM/i mjim flpyrn ycrpoMCTBa. 

KoMy HMKai4M5i Me>Kfly noTpe6nTe/i5i m nporpaMaTa 

To/iflMa 4acT ot nporpaMMTe cm KOMyHMKMpaT no HHKaKbB Ha^MH c noTpe- 
6MTe/ia. ToBa e Heo6xoflMMO, 3a fla Mowe noTpe6MTe/ia fla flafle cBOMTe 
MHCTpy K14MM K"bM cMCTeMaTa. C"bBpeMeHHMTe Ha^MHM 3a KOMyHMKauMfl ca MHOTO 
m pa3/iM4HM, Te MoraT fla 6"bflaT npe3 rpad3M4eH m/im ye6-6a3MpaH MHTepcJpeMc, 
K0H30/ia m/im flpyrM. KaKTO cnoMeHaxMe, eflHO ot cpeflCTBaTa 3a KOMyHMKauMa 
Me>Kfly nporpaMMTe m noTpe6MTe/iaT e K0H30/iaTa, ho t$\ CTaBa Bee no-paflKo 
M3no/i3BaHa. ToBa e TaKa, noHe>Ke cbBpeMeHHMTe cpeflCTBa 3a KOMyHMKauMa 
ca no-yflo6HM m mhtymtmbhm 3a pa6oTa. 

Kora fla M3no/i3BaMe KOH30/iaTa? 

B HflKOM C/iy4aM, K0H30/iaTa CM OCTaBa He3aMeHMM0 CpeflCTBO 3a KOMyHM- 

KauMfl. EflMH ot Te3M cnynaM e nMcaHe Ha Ma/iKM m npocTM nporpaMKM, KbfleTO 
no-Ba>KHOTO e BHMMaHMeTO fla e Haco^eHO KbM KOHKpeTHMa npo6/ieM, komto 
peiuaBaMe, a He KbM e/ieraHTHo npeflcraBHHe Ha pe3y/iTaTa Ha noTpe6MTe/ia. 
ToraBa ce M3no/i3Ba npocTO peiueHMe 3a B"bBe>KflaHe m/im M3Be>KflaHe Ha 

pe3y/lTaT, KaKBOTO e K0H30J1HMHT BX0fl-M3X0fl. 

KaK fla CTapTMpaMe KOH30/iaTa? 

BcflKa onepauMOHHa cMCTeMa cm MMa co6cTBeH Ha^MH 3a cTapTMpaHe Ha 
K0H30/iaTa. nofl Windows HanpMMep crapTMpaHeTO CTaBa no c/ieflHMa Ha^MH: 

Start -> (All) Programs -> Accessories -> Command Prompt 

Cnefl CTapTMpaHe Ha K0H30/iaTa, Tpa6Ba fla ce noa bm 4epeH npo3opei_i, komto 
M3r/ie>Kfla no c/ieflHMa Ha^MH: 
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m C:\WINDOWS\system32\cmd.exe 


-M 


X 


Microsoft Windows XP [Version 5.1.2600] 






(C) Copyright 1985-2001 Microsoft Corp. 






C:\Documents and Settings\BorisV5>_ 













ripn cTapTupaHe Ha K0H30/iaTa, 3a TeKyma flupeKTopua ce M3no/i3Ba /iM4HaTa 
flupeKTopua Ha TeKymna noTpe6nTe/i, kohto ce M3Be>Kfla KaTO opueHTup 3a 
noTpe6nTe/ifl. 



l10flpo6HO 3a KOH30JWTe 

K0H30/iaTa OLfle HapM4aHa "Command Prompt" M/lM "shell" M/lM "KOMaHfleH 
MHTepnpeTaTop" e nporpaMa Ha onepaunoHHaTa cMcreMa, kohto ocurypaBa 
flocTbn flo cucTeMHM KOMaHflu, KaKTO m flo ro/iflM Ha6op ot nporpaMM, KOMTO 
ca 4acT ot onepaunoHHaTa CMcreMa mjim ca flont/iHUTe/iHO MHCTa/inpaHn. 

flyMaTa "shell" (we/i) 03Ha4aBa "o6BMBKa" m hocm cMMCb/ia Ha o6BMBKa 
Me>Kfly noTpe6nTe/ifl m BvrpeujHOCTTa Ha onepaunoHHaTa CMcreMa (aflpoTo). 

TaKa Hape^eHMTe "o6bmbkm", MoraT fla ce pa3r/ieflaT b flBe ochobhm 
KaTeropnn, cnopefl TOBa KaKbB MHTepdpefic MoraT fla npeflOcraBHT KbM 
onepaunoHHaTa CMcreMa. 

- KoMaHfleH MHTepcjjeMc (CLI - Command Line Interface) - npeflcraB/iflBa 
K0H30/ia 3a KOMaHflu (KaTO HanpuMep cmd.exe). 

- rpad3M4eH MHTepdpeMc (GUI - Graphical User Interface) - npeflcraB/iflBa 
rpa4)M4Ha cpefla 3a pa6oTa (KaTO HanpMMep Windows Explorer). 

M npn flBaTa BMfla, ocHOBHaTa u,en Ha o6BMBKaTa e fla CTapTupa flpyrn 
nporpaMM, c komto noTpe6nTe/iflT pa6oTM, MaKap <-\e noBe^eTO MHTepnpeTa- 

TOpM nOflfl"bp>KaT M pa3UJMpeHM dpyHKUMOHa/lHOCTM, KaTO HanpMMep B"b3M0>K- 

hoct 3a pa3r/ie>KflaHe cbfltpwaHMeTO Ha flupeKTopnnTe. 




Bcnxa onepaukioHHa CMcreMa mmb cbom KOMaHfleH MHTepnpe- 
TaTop, KOMTO AetpMHMpa C06CTBeHM KOMaHflM. 



HanpuMep npn CTapTupaHe Ha KOH30/iaTa Ha Windows b Hea ce M3n"b/iHflBa t. 
Hap. KOMaHfleH MHTepnpeTaTop Ha Windows (cmd.exe), komto M3n"b/iHflBa 
cMCTeMHM nporpaMM m KOMaHflM b m HTe pa ktm Be h pe>KMM. HanpMMep KOMaHflaTa 
dir, noKa3Ba dpaM/iOBeTe BTeKymaTa flMpeKTopMa: 
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1 '■ ■ Command Prompt 






X 


C:\>dir 

Volume in drive C is Windows 2003 
Volume Serial Number is CCAB-5301 




— 


Directory of 


C:\ 






18.08.2008 r. 
28.08.2006 r. 
17.10.2008 r. 
17.10.2008 r. 


10:31 <DIR> Documents and Settings 

01:10 <DIR> Inetpub 

09:43 <DIR> Program Files 

10:10 <DIR> WINDOWS 

0 File(s) 0 bytes 

4 Dir(s) 54 981 206 016 bytes free 




C:\>_ 












1 ► 





OCHOBHM K0H30/1HM KOMaHflM 

U4e pa3meflaMe hakom 6a30BM koh30/ihm KOMaHflM, komto me ca hm ot no/i3a 
npn HaMnpaHe m cTapTupaHe Ha nporpaMM. 

Koh30/ihm KOMaHflM nofl Windows 

KoMaHflHMAT MHTepnpeTaTop (K0H30/iaTa) ce Hapn^a "command Prompt" v\nv\ 
"ms-dos Prompt" (b no-crapi/iTe Bepcun Ha Windows). UJ,e pa3r/ieflaMe 
hakojiko 6a30BM KOMaHflM 3a T03M MHTepnpeTaTop : 



KoMaHfla 


OnncaHMe 


dir 


noKa3Ba cbfl"bp>KaHMeTO Ha TeKymaTa 
flupeKTopna. 


cd <directory name> 


npoMeHa TeKymaTa flupeKTopufl. 


mkdir <directory name> 


Cb3flaBa HOBa flupeKTopufl b TeKymaTa. 


rmdir <directory name> 


M3TpnBa cbiflecTByBaifla flupeKTopna. 


type <file name> 


BM3ya/iM3npaifla cbfltpwaHMeTO Ha dpawn. 


copy <src file> 
<destination file> 


Konupa eflMH cf)aM/i b flpyr c})aki.n. 



Eto npuMep 3a M3n"b/iHeHne Ha hako/iko KOMaHflM b KOMaHflHi/m MHTepnpe- 
TaTop Ha Windows. Pe3y/iTaTbT ot nsnt/iHeHneTO Ha KOMaHflMTe ce BM3ya/in- 
3npa b K0H30/iaTa: 
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C:\WIN DOWSVsystem 3 2 \c md . exe 



W:\>cd W:\workspaces\Ec~lipse\Intro Java Book 

W:\workspaces\Ec1ipse\Intro Java Book>di r 
Volume in drive W has no label. 
Volume Serial Number is 3DEF-8FE4 

Directory of W:\workspaces\Ec1ipse\Intro Java Book 



n x 



21.08.2008 r. 
21.08.2008 r. 
30.07.2008 r. 
21.08.2008 r. 
04.08.2008 r. 



22:39 <DIR> 

22:39 <DIR> 

21:34 <DIR> .metadata 

21:03 <DIR> Java Book Intro 

21:07 <DIR> Java Book Intro Code 

0 File(s) 0 bytes 

5 Dir(s) 12 001 845 248 bytes free 



W:\workspaces\Eclipse\lntro Java Book> 



Id 



Koh30/ihm KOMSHflM nofl Linux 

KoMaHflHMAT MHTepnpeTaTop b Linux ce pa3/iM4aBa flocra ot to3m Ha Windows, 
ho ocHOBHMTe KOMaHflu ca noflo6Hn: 



KoMaHfla 


OnMcaHMe 


cd <di rectory name> 


npoMeHa TeKymaTa flupeKTopna. 


Is 


l~loi<a3Ba cbfl"bp>KaHMeT0 Ha TeKymaTa 
flupeKTopna. 


mkdir <directory name> 


Cb3flaBa HOBa flupeKTopufl b TeKymaTa. 


rm -r <directory name> 


M3TpnBa cbmecrByBama flupeKTopi/m 3aeflH0 c 
bcmhkm dpaM/iOBe m noflflnpeKTopnn B Hea 
peKypcuBHO. 


cat <file name> 


noKa3Ba c"bfl"bp>KaHMeTO Ha dpaM/i. 


cp <src file> 
<destination file> 


Konupa eflMH dpafi/i b flpyr <$av\n. 



Eto npuMep 3a M3n"b/iHeHne Ha hhkojiko KOMaHflu b KOMaHflHua MHTepnpe- 
TaTop Ha Linux. Eto npuMep 3a M3n"b/iHeHne Ha hako/iko Linux KOMaHflu: 
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G /cygdrive/w/workspaces/Eclipse/lntro Java Book 




B npuMepa e M3no/i3BaH Cygwin. Tom npeflcraB/iflBa KO/ieKu,km ot MHCTpy- 
MeHTM, komto ce MHCTa/inpaT KaTO pa3LunpeHMe Ha Windows m MoraT fla 
M3n"b/iHaBaT Linux codrryep b Windows cpefla. 

Cygwin Mowe cbmo fla M3n"b/iHflBa cucTeMHM Linux KOMaHflu b MflBaiflMfl c Hero 
KOMaHfleH MHTepnpeTaTop "Cygwin Bash Shell", npn T03M MHTepnpeTaTop, 
KOMaHflaTa "cd" MMa eflHa oco6eHOCT. Ha/iara ce fla ce no/i3Ba o6paTHa 
HaK/iOHeHa 4epTa, aKO MMeTO Ha flupeKTopnaTa cbfltpwa MHTepBa/in. 

CTaHflapTeH bxoa-m3xoa 

CTaHflapTHMflT BX0fl-M3X0fl M3BeCTeH Olfle, KaTO "Standard I/O" e CMCTeMeH 

BxoflHo-M3xofleH MexaHM3"bM c"b3flafleH oifle ot BpeMeTO Ha Unix onepa- 
UMOHHMTe cucTeMM. 3a Bxofl m M3xofl ce M3no/i3BaT cneu,na/iHM nepudpepHM 

yCTpOMCTBa, 4pe3 KOMTO MO>Ke 3a Ce B"bBe>KflaT M M3Be>KflaT flaHHM. 

KoraTo nporpaMaTa e b pe>KMM Ha npneMaHe Ha MHd3opMau,nfl v\ o^aKBa 
fleticTBue ot cTpaHa Ha noTpe6nTe/ifl, b K0H30/iaTa 3ano4Ba fla Mura Kypcop, 
noflCKa3Baifl 3a o^aKBaHMATa Ha cucreMaTa. 

no-HaTaTbK me bmamm KaK MOweM fla nuiueM Java nporpaMM, komto o^aKBaT 
B"bBe>KflaHe Ha bxoahm flaHHM ot K0H30/iaTa. 

nenaTaHe Ha KOH30/iaTa 

B noBe^eTo nporpaMHM e3nu,n oTne^aTBaHe m 4eTeHe Ha MHdpopMau,i/m b 
KOH30/iaTa e pea/iM3npaHo no pa3/iM4eH Ha^MH, ho noBe^eTo peiueHMfl ce 
6a3npaT Ha KOHu,enu,MflTa 3a "craHflapTeH bxoa" m "cTaHflapTeH M3xofl". 
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CTaHflapTeH bxoa m craHAapTeH m3xoa 

OnepaunoHHaTa cucTeMa e fl/i"b>KHa fla flecfiMHupa cTaHflapTHM bxoaho- 
M3xoflHM MexaHM3MM 3a B3anM0fleMCTBne c noTpe6nTe/ifl. npn cTapTupaHe Ha 
flafleHa nporpaMa, cny>Ke6eH koa nsnt/iHflBaH npeflu Ta3M nporpaMa e 
OTroBopeH 3a OTBapaHeTO (3aTBapflHeTO) Ha noTOun, KbM npeflOCTaBeHMTe ot 
onepaunoHHaTa cucTeMa MexaHM3MM 3a bxoa-h3xoa- T03M c/iy>Ke6eH koa 
MHML4Ma/iM3npa nporpaMHaTa a6cTpaKunfl, 3a B3anM0fleMCTBne c noTpe6nTe/ifl, 
3a/io>KeHa b cbOTBeTHna e3MK 3a nporpaMnpaHe. no T03M Ha^MH cTapTupaHOTO 
npn/io>KeHMe MO>Ke fla <-\ere HaroTOBO noTpe6nTe/icKM bxoa ot cTaHflapTHna 
BxofleH noTOK (b Java TOBa e System. in), MO>Ke fla 3anncBa nHct>opMaui/m b 
CTaHflapTHMfl M3xofleH noTOK (b Java TOBa e System . out) m Mowe fla 
cbo6maBa npo6/ieMHM cuTyaunn b cTaHflapTHna i~iotok 3a rpeiuKM (b Java TOBa 

e System. err). 

KoHuenunflTa 3a noTOUMTe me 6"bfle noflpo6HO pa3meflaHa no-icbCHo. 3acera 
me ce c"bcpeflOT04MM Btpxy TeopeTi/mHaTa ocHOBa, 3acflrama nporpaMHi/m 
bxoa n M3xofl b Java. 3a noBe^e MHcfiopMauMfl no TeMaTa BM>KTe ceKui/mTa 
" HeTeHe ot noTOKa System. in " . 

YCTpOMCTBa 3a KOH30/ieH BXOfl H M3XOfl 

OcBeH ot K/iaBnaTypa, Bxofl"bT b eflHO npM/io>KeHMe MO>xe fla flOMfle ot mhoto 
flpyrn MecTa, KaTO Hanpi/iMep dpawn, mmkpocJdoh, 6ap-KOfl 4eTeu v\ flp. M3xofl"bT 
ot eflHa nporpaMa Mo>Ke fla e Ha KOH30/iaTa (Ha eKpaHa), KaKTo m B"bB dpawn 
m/im flpyro M3xoflHO ycTpoMCTBO, HanpuMep npuHTep: 




OTnenaTBaHe 
Ha eKpaHa 



U4e noKaweM 6a30B npuMep OHameflflBaifl OTne^aTBaHeTO Ha TeKcr b 
K0H30/iaTa 4pe3 a6cTpaKunflTa 3a flOCTbn ao cTaHflapTHna bxoa m CTaHflapT- 
HMfl m3xoa, npeAOCTaBeHa hm ot Java: 



System. out .println ( "Hello, this is Java!"); 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha ropHi/m koa 6m Morb/i Aa e c/ieAHi/iflT: 
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m C:\WINDOWS\system32\cmd.exe 


-hi 


■ 


C : \examp1 es> j ava com . j ava . book .Hello 
Hello, this is Java! 






C:\examp1es> 











rioTO kt»t System. out 

K/iactT j a va.iang. System MMa pa3/iM4HM MeTOflu (K/iacoBeTe ce pa3me>KflaT 
noflpo6HO b r/iaBaTa " Cb3,gaBaHe v\ M3no/i3BaHe Ha o6eKTn "), noBe^eTo ca 
CB"bp3aHM etc cucTeMHM cpyHKUMOHa/iHOCTM (B3MMaHe Ha cBOMCTBa ot onepa- 
UMOHHaTa cucTeMa, cucTeMHO BpeMe m t.h.)- To3m K/iac e 4acr ot craH- 
flapTHMTe naKeTM Ha Java. ToBa KoeTo npaBM Bne^aT/ieHne, e <-\e K/iacvr MMa 
Tpn ny6/iM4HM, cTaTM4HM npoMeH/iMBM (in, out m err). ripi/mMHaTa Te3M 
no/ieTa fla ca ny6/iM4HM v\ cTaTM4HM e fla MO>Ke fla ce M3no/i3BaT fli/ipeicn-io, 
6e3 fla MMa Hywfla fla ce cb3flaBa MHCTaHuna Ha K/iaca System. 

Bcako ot no/ieTaTa 3a CTaHflapTeH Bxofl-M3xofl e ot onpefle/ieH Tun (K/iac), 
komto hi/I onpefle/ifl no3BO/ieHMTe onepaunn, komto MoraT fla 6"bflaT M3B"bpuj- 
BaHM. HaM-M3no/i3BaHMTe fleMCTBMfl, ca Te3M 3a HeTeHe v\ nucaHe. 06eKTMTe 

System. out M System. err ca OT TMn PrintStream M Mpe3 Te3M 06eKTM ce 

M3B"bpi±i BaT npeflMMHO onepaunn 3a nucaHe, flOKaTO o6eKTa System. in e ot 
Tun inputstream m M3B"bpujBa npeflMMHO onepaunn 3a MeTeHe. 

M3no/i3BaHe Ha print() m println() 

Pa6oTaTa Cbc cbOTBeTH MTe MeTOflu e 6e3npo6/ieMHa, noHe>Ke MO>Ke fla ce ot- 
ne^aTBaT bcm^km ochobhm TunoBe (ctpmht, 4nc/ieHM v\ npMMMTMBHM TunoBe): 

Eto hakom npuMepn 3a oTne^aTBaHeTo Ha pa3/iM4HM TunoBe flaHHn: 



/ / Print String 

System. out .println ("Hello, this is Java") ; 

/ / Print int 

System . out .println (5 ) ; 

/ / Print double 

System. out .println ( 3 . 1 41 592 65358 97 9 ) ; 



Pe3v/iTaTbT ot M3n"b/iHeHneT0 Ha to3m KOfl M3me>Kfla TaKa: 
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C:\WINDOWS\system32\cmd.exe 



C : \examp1 es > j ava com . j ava . book . Hell o2 

Hello, this is Java 

5 

3.14159265358979 



□ x 



13 



C:\examp1es>. 



Id 



Kaicro BM>KflaMe, 4pe3 Sy stem. out .printin e bt^mokho fla OTne^aTaMe 
pa3/iM4HM TunoBe, TOBa e TaKa noHe>Ke 3a bcskm ot TMnoBeTe mms npene- 

CpMHkipaHa BepCMn Ha MeTOfla printin () B K/iaca PrintStream (MOX<e fla 

ce yBepuM caMM KaTO nomeflHeM K/iaca PrintStream b API-to Ha Java). 

Pa3/1MKaTa Me)Kfly print (...) M printing..), e He MeTOfla print(...) 

OTne^aTBa b K0H30/iaTa TOBa, KoeTO My e noflafleHO Me>Kfly cKo6nTe, ho He 
npaBM HMiflo flont/iHUTe/iHO. flOKaTO MeTOfla printin (...) e cbKpaifleHne Ha 
"print line", KoeTO 03Ha4aBa "oTne^aTafi nv\Hv\n". To3m MeTOfl npaBM TOBa, 
KoeTO npaBM print (...), ho b flon"b/iHeHne ome^aTBa v\ hob pefl. B fleficTBi/i- 
Te/iHocT MeTOfltT He oTne^aTBa hob pefl, a npocTo c/iara "KOMaHfla" 3a 
npeMecTBaHe Ha Kypcopa Ha no3nunflTa, KbfleTO 3ano4Ba hobmat pefl. 

Eto eflMH npuMep, komto n/irocTpupa pa3/iMKaTa Me>Kfly print v\ printin: 



System . out .printin (" I love"); 
System. out .print ("this "); 
System . out .print ( "Book ! " ) ; 



M3xofl"bT ot T03M npi/iMep e: 



I love 
this Book! 



3a6e/ifl3BaMe, 4e M3xofla ot npuMepa e OTne^aTaH Ha flBa pefla, He3aBMCMMo 
4e KOflvr e Ha Tpn. ToBa e TaKa, noHe>Ke Ha ntpBua pefl ot KOfla M3no/i3BaMe 
printin () , no T03M HannH ce OTne^aTBa "i love" v\ c/iefl TOBa ce MMHaBa Ha 
hob pefl. B c/ieflBaiflMTe flBa pefla ot KOfla ce M3no/i3Ba MeTOfla print, komto 
ne^aTa, 6e3 fla MMHaBa Ha hob pefl m no T03M Ha^MH flyMMTe "this" m "Book!" 
cm ocTaBaT Ha eflMH pefl. 

KoHKaTeHauMA Ha cTpwHroBe 

B o6iflMfl c/iy^aM Java He no3Bo/iflBa M3no/i3BaHeTo Ha onepaTopM Btpxy 
CTpuHroBM o6eKTM. Efl m h cTBe h oto MSK/iKJ^eHne Ha TOBa npaBM.no e onepa- 
Topvr 3a cb6npaHe (+), komto KOHKaTeHupa (cb6npa) flBa cTpuHra, BptiflaMKM 
KaTO pe3y/iTaT hob ctpmht. ToBa no3BO/iHBa HaB"bp3BaHeT0 Ha Bepura ot 
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KOHKaTeHnpaiMM (+) onepaunn. C/ieflBaiunfl npuMep noKa3Ba KOHKaTeHauna 
Ha Tpn cTpuHra. 

String age = "26"; // String, not number 
String text = "He is " + age + " years old."; 
System. out .println (text) ; 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha to3m koa e othobo ctpmht: 



m C:\WINDOWS\system32\cmd.exe 


-hi 








3 


C:\examp1es>java com. java. book. HowOld 




He is 26 years old. 






CiXexamples^ 




_j 









KoHKaTeHauiin Ha cmccchm TunoBe 

KaKBo ce c/iy^Ba, KoraTO MCKaMe fla oTne^aTaMe no-ron^M i/i no-c/io>KeH 
Te kct, komto ce cbCTOM ot pa3/iM4HM TunoBe? flo cera M3no/i3BaxMe BepcunTe 
Ha MeTOfla println 3a T04H0 onpefle/ieH Tun. Hy>KHO nv\ e, KoraTO MCKaMe fla 
OTne^aTaMe pa3/iM4HM TunoBe HaBeflKbw, fla M3no/i3BaMe pa3/iM4HMTe Bepcun 
Ha MeTOfla print 3a BceKM eflMH ot ie3v\ TunoBe? He, TOBa He e Hy>KHo! 
PeujeHneTo Ha to3m Btnpoc e b c/ieflBaiflMfl npi/iMep. Pa3/iMKaTa Ha to3m 
npuMep c ropHMfl, e, ne roflMHMTe (age) ca ot ue/io^nc/ieH Tun, komto e 
pa3/iMHeH ot CTpuHr: 



int age =26; // int, no String 

String text = "He is " + age + " years old."; 

System. out .println (text) ; 



B npuMepa ce M3B"bpujBa KOHKaTeHauna i/i oTne^aTBaHe. Pe3y/iTaTbT ot 
npuMepa e chiu,v\9\T. 



He is 26 years old. 



Ha btopm pefl ot KOfla Ha npi/iMepa BM>KflaMe, 4e ce M3B"bpujBa onepaui/mTa 
cb6npaHe (KOHKaTeHauna) Ha CTpuHra "He is" v\ ue/io^nc/ieHMfl Tun "age". 
OnuTBaMe ce fla cb6epeM flBa pa3/iM4HM Tuna. ToBa e B"b3Mo>KHo nopaflu 
Ha/iM4neT0 Ha cneflBamoTO Ba>KHO npaBM/io. 



KoraTO ctpmht ynacTBa b KOHKaTeHauufi c KaKbBTO m fla e 
flpyr tun, pe3y/iTai~bT BMHarM e ctpmht. 



Ot npaBM/ioTO CTaBa hcho, <-\e pe3y/iTaTa ot "He is" + age e othobo ctpmht, 
cnefl KoeTO pe3y/iTaTbT ce cb6npa c nocneflHaTa <-\acr ot M3pa3a "years 
old.". TaKa c/iefl M3BMKBaHe Ha Bepura ot onepaTopn 3a cb6npaHe, b KpafiHa 
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cMeTKa ce no/iy^aBa eflMH ctpmht v\ cbOTBeTHO ce M3BMKBa crpi/mroBaTa 

BepCMfl Ha MeTOfla println(...) . 



3a KpaTKOCT, ropHna npuMep MO>Ke fla 6"bfle HanncaH no c/ieflHua Ha^MH : 



int age = 2 6; 






System . out .println ( "He is 


' + age + ' 


' years old . " ) ; 



OC06eHOCTM npM KOH KdTGi-OLJIMd Ha HM30B6 

MMa cmyauMM npn KOHKaTeHaunaTa (cbeam-mBaHeTo) Ha HM30Be, 3a komto 
Tpa6Ba fla 3HaeM v\ fla BHMMaBaMe. C/ieflBaiflMAT npuMep noKa3Ba v\3Henap,- 
Baiflo noBefleHne Ha koa, komto Ha nptB nomefl M3r/ie>Kfla HopMa/iHo: 



String 


s = 


"Four: " + 


2 + 2; 


System 


out 


.println (s ) , 


// Four: 22 


String 


s = 


"Four: " + 


(2 + 2); 


System 


out 


.println (s ) , 


// Four: 4 



Peflvr Ha M3n"b/iHeHne Ha onepaTopi/rre (b>k. maBaTa " OnepaTopn i/i M3pa3n ") e 
ot ro/iflMO 3Ha4eHne! B npuMepa rrbpBO ce MSBtpiuBa cb6npaHe Ha "Four: " c 
"2" m pe3y/iTan»T ot onepaumiTa e ctpmht. CneflBa noBTopHa KOHKaTe- 
Haunfl c btopoto 4Mc/io, ot KtfleTO ce no/iy^aBa Heo^aKBaHOTo c/ienBaHe Ha 
pe3y/iTaTa "Four: 22" BMecTO o^aKBaHOTo "Four: 4". ToBa e TaKa, noHewe 
onepauuMTe ce i/i3n"bJiHflBaT ot /ihbo Ha aacho m BMHarn ynacTBa ctpmht b 
KOHKaTeHaunflTa. 

3a Aa ce M36erHe Ta3M HenpnaTHa cuTyauna MO>Ke Aa ce M3no/i3BaT cko6m, 
komto me npoMeHAT peAa Ha M3n"b/iHeHne Ha onepaTopnTe v\ me ce nocTurHe 
>Ke/iaHMfl pe3y/iTaT. CKo6nTe, KaTO onepaTopn c Hafi-ro/iflM npnopnTeT, 
npnHy>KAaBaT M3B"bpujBaHeT0 Ha onepaukmTa "cb6npaHe" Ha ABeTe 4nc/ia Aa 
HacTbnn npeAn KOHKaTeHaunaTa Cbc ctpmht, TaKa KopeKTHO ce i/BBtpwBa 
ntpBO c"b6npaHe Ha ABeTe 4nc/ia. 

noco^eHaTa rpewKa e necTO cpemaHa npn Ha^MHaeiflu nporpaMnc™, 3amoTO 
Te He cbo6pa3HBaT, <-\e ko h KaTe h m pa HeTO Ha cmmbo/ihm HM30Be ce MSBtpiuBa 
OT/iaBO HaA^CHO, 3aifl0T0 c"b6npaHeTO Ha 4nc/ia He e c no-BucoK npnopnTeT. 



\ KoraTO KOHKaTemipaTe HM30Be h cb6npaTe HHC/ia, H3no/i- 
!\ 3BaMTe cko6m, 3a Aa yKaweTe npaBki/iHkm pen Ha onepa- 
MMMTe. MHane Te ce M3rrb/iHflBaT ot/ihbo HanncHO. 



OopMaTMpaH m3xoa c printf() 

3a OTne^aTBaHeTo Ha ffbnrw v\ c/io>khm nopeAnun ot e/ieMeHTM e BtBeAeH 
cneuna/ieH MeTOA Hape^eH printf (...). To3M MeTOA e cbKpaifleHne Ha "Print 
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Formatted". MeTOfla e i/i3BecreH m ujmpoko M3no/i3BaH b cpefli/rre Ha "C", 
MaKap m fla He boam Ha^a/iOTO cm otto3m e3MK3a nporpaMnpaHe (a ot BCPL). 

MeTOflvr printf (...) MMa ctBceM pa3/iM4Ha KOHuenuna ot Ta3M Ha craHflapT- 
Hkue MeTOflu 3a ne^aTaHe b Java. OcHOBHaTa Mflea Ha printf (...) e fla npneMe 
cneuna/ieH ctpmht, dpopMaTupaH etc cneuna/iHM dpopMaTupaiflu cmmbo/im m 

CnMCbK CbC CTOM HOCTMTe, KOMTO Tpfl6Ba fla Ce 3aMeCTflT Ha MflCTOTO Ha 

"dpopMaTHMTe cneundpuKaTopn". Eto KaK e fledpuHnpaH printf (...) b craHflapT- 
HMTe 6n6/inoTeKM Ha Java: 



printf (<formatted string>, <paraml>, <param2>, <param3>, ... 



OopMaTMpaH m3xoa c printf() - npMMepn 

C/ieflBaiflMAT npuMep oTne^aTBa flBa nvm eflHO m cbiflo Hemo, ho no 
pa3/iM4eH HaMMH : 



String str = "Hello, Java!"; 

/ / Print normal 
System. out .print (str) ; 

/ / Print formatted style 
System. out .printf ( "%s" , str); 



Pe3y/iTaTbT ot M3n"b/iHeHneTo Ha to3m npuMep e: 

m C:\WINDOWS\system32\cmd.exe 



C : \examp1 es>java com. java. book . Pri ntf Exampl e 
Hello, JavalHello, Java! 
C : \examp1 es>_ 



LJ 



Bn>KflaMe KaTO pe3y/iTaT, flBa nvm "Hello, Java!" Ha eflMH pefl. ToBa e TaKa, 
noHe>Ke Hmcbfle b nporpaMaTa HHMaMe KOMaHfla 3a hob pefl. 

ntpBO OTne^aTBaMe no no3HaTi/m hm Ha^MH, 3a fla bmamm pa3/im<aTa c .qpyri/m 
noflxofl. Btopoto oTne^aTBaHe e dpopMaTupaiflOTO printf (...). l~l"bpBi/m apry- 
MeHT Ha MeTOfla printf (...) e dpopMaTupaiflUflT crpi/iHr. B cny<-\an %s 03Ha4aBa, 
fla ce nocTaBM str, Ha mactoto Ha %s. MeTOflvr printf (...) e MeTOfl Ha 

npOMeH/lMBaTa System, out, T. e. MeTOfl Ha K/iaca PrintStream. 

C/ieflBaiflMAT npuMep me pa3flCHM flon"b/iHMTe/iHO KOHuenui/mTa: 



String name = "Boris"; 

int age = 18; 

String town = "Plovdiv"; 
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System. out . print f ( 

"%s is %d years old from %s!\n", name, age, town) ; 



Pe3y/iTaTbT ot M3n"b/iHeHneTo Ha npuMepa e: 



m C:\WINDOWS\system32\cmd.exe 


-hi 


*l 


C: \examples>java com. java. book. HowOld2 
Boris is 18 years old from Plovdiv! 




3 


C : \exampl es>_ 




_i 
d 



Ot curHaTypaTa Ha printf (...) BMflaxMe ne, rrbpBMHT apryMeHT e cjDopMaTM- 
paiunaT hm3. C/ieflBa nopeflnua ot apryMeHTM, komto ce 3aMecTBaT Ha 
MecTaTa, KbfleTO MMa npouem", cneflBaH ot 6yKBa (%s mjim %d). ntpBUflT %s 
03Ha4aBa fla ce nocraBM Ha HeroBO macto ntpBUfl ot apryMeHTMTe, noflafleH 
c/iefl cjDopMaTupaiMMfl hm3, b c/iynaa name. CneflBa %d, KoeTO 03Ha4aBa, fla ce 
3aMecTM c ntpBOTO ue/io^Mc/ieHO <-\v\cno noflafleHO b apryMeHTMTe. nocnefl- 
hm5it cneuna/ieH cmmbo/i e othobo %s, KoeTO 03Ha4aBa fla ce 3aMecTM cbc 
c/ieflBaiflMfl no pefl cuMBO/ieH hm3 (town). C/ieflBa \n, KoeTO e cneuna/ieH 
cmmbo/i, komto yKa3Ba MMHaBaHe Ha hob pefl. 

OopMaTMpaiUM HM30B6 

KaKTO Be^e Ka3axMe, MeTOflMTe Ha System. out. printf M3no/i3BaT cbopMaT- 
HMTe cneukicpMKaTopM (format specifiers) cbcraBflLflM cpopMaTkipanimi 

HM3. 



printf ( "...< format speci f ier>...<f ormat specif ier>..." , <parameters>) 



OopMaTupaiflMTe HM30Be npMTewaBaT MoiueH kohtpo/i Btpxy noKa3BaHaTa 
ctomhoct m 3a TOBa MoraT fla npnflo6nflT c/io>KeH bma. CneflBamaTa cxeMa 
noKa3Ba reHepa/iHua cnHTaKcuc Ha (pop m 3th MTe cneuMcpMKaTopM. 

% [argument_index$] [flags] [width] [. precision] conversion 



KaKTO 3a6e/ifl3BaMe rrbpBo ce nocraBH cneuna/iHua cmmbo/i npouem" (%), 
komto 3aflaBa 3ano4BaHeTO Ha cjDopMaTMpaifl cneuMcjDMKaTop. IHe o6hchmm 
BceKM ot cjjopMaTHMTe cneuMcj)MKaTopM, c/iefl KoeTO me pa3r/ieflaMe ome 
npMMepM. Bcm4km apryMeHTM ca He3afl"b/i>KMTe/iHM ocBeH conversion. 

- argument_index - ue/io^Mc/ieH tmih noKa3Bam no3MUMflTa Ha 
apryMeHTa ot "apryMeHTHMsi cnMCbK". ri"bpBMflT apryMeHT ce MHflMKMpa c 

BTOpMfl C "2$" M T.H. 
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- flags - nopeflnua ot cmmbo/im komto MOflMcjDnunpaT M3xoflHMfl (JpopMaT. 
(n pi/iMepHM e<JpeKTM ca, noKa3BaHeTO Ha 4mc/ioto fla 6"bfle BMHarn ch>c 
3HaK, c/iaraHeTO Ha cko6m Ha OTpnuaTe/iHMTe 4nc/ia m t.h.) 

- width - HeoTpnuaTe/ieH ue/io^nc/ieH Tun noKa3Bam MMHMMa/iHMfl 6poki 
cmmbo/im, komto Tpa6Ba fla ce oTne^aTaT. 

- precision - HeoTpnuaTe/ieH ue/io^nc/ieH Tun orpaHM^aBam 6poa Ha 
noKa3BaHMTe cmmbo/im. T03M aTpM6yT cm npoMeHa noBefleHMeTo cnopefl 
conversion cneuMcj)MKaTopa. B c/iy^aM Ha float onpefle/ia 6poa uMcfipM 
c/iefl 3aneTaflTa. 

- conversion - cmmbo/i, noKa3Bam Ha^MHa Ha KOHBepTMpaHe Ha 
apryMeHTa. Ha6opa ot Ba/iMflHM KOHBepcMM 3aBMCM OTTMna. 

U4e pa3r/ieflaMe Ta6/iMUM c Ba/iMflHMTe ctomhoctm 3a BceKM eflMH ot 
(JpopMaTHMTe cneuMcjDMKaTopM. B ntpBaTa KO/iOHa me noi<a3BaMe ctomhoct, a 
BTopaTa KO/iOHa me o6acHflBa KaK"bB me e M3xofla npM npM/iaraHe Ha 

CbOTBeTHaTa CTOMHOCT. 

Ctomhoctm 3a cdopmbthmh cneuMCpMKaTop 

U4e noKaxeM Ta6/iMua c HaM-4ecT0 M3no/i3BaHMTe cneuMcjDMKaTopM m tcxhm 
BK3M0>KHM ctomhoctm. 



KOHBepTMpaHe (conversion) 

B Ta6/iMuaTa ca flafleHM hakom <JpopMaTHM cneuMcjDMKaTopM m thxhoto 
3Ha4eHMe: 



KOHBepTMpaHe 


OnMcaHMe 


b 


By/ieBa ctomhoct (true, false) 


o 


0CMM4Ha CTOMHOCT 


X 


LLIecTHafleceTMLiHa ctomhoct 


c 


3HaK0B TMn (char) 


s 


Ctpmht 


S 


Ctpmht, <JpopMaTMpaH c maBHM 6y kbm 


f 


Hmc/io c n/iaBaifla 3aneTaa (float, double) 


e 


Hmc/io c n/iaBaifla 3aneTaa (c ro/iflMa to^hoct) 


h 


Xeiu KOfla Ha apryMeHTa b ujecTHafleceTMLieH bma 


n 


Hob pefl "%n", e eKBMBa/ieHTHO Ha "\n" 


t 


npecjDMKC 3a KOHBepTMpaHe KbM flaTa. Ta3M KOHBepCMfl 
Ce M3nO/13Ba CaMO B K0M6MHaUMfl C HflKOfl OT flO/IHMTe 

onuMM. npMMep: $tH, $tM, $tS 


t Y 


ToflMHa, (JpopMaTMpaHa c 4 umcJdpm (2010) 
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t 


y 


ToflMHa, cfjopMaTkipaHa c 2 UMcfipn (10) 


t 


m 


Meceu b MHTepBa/i: 01 - 13 


t 


B 


Meceu,, KaTO ctpmht 3aBncem ot jiOKa/iM3au,MflTa 
(January) 


t 


t> 


Meceu,, KaTO "KpaTbK" ctpmht, 3aBMcem ot 
/iOKa/iM3aunflTa 


t 


A 


fleH OTceflMnuaTa, KaTO ctpmht ("Sunday", "Monday") 


t 


a 


fleH ot ceflMnuaTa, KaTO "KpaTbK" ctpmht ("Sun", "Mon") 


t 


d 


fleH ot Meceua b MHTepBa/i: 01 - 31 


t 


j 


fleH ot roflMHaTa b MHTepBa/i: 000 - 366 


t 


H 


Mac b MHTepBa/i: 00 - 23 


t 


1 


Mac b MHTepBa/i: 0-12 


t 


M 


MMHyTM b MHTepBa/i: 00 - 59 


t 


S 


CeKyHflM B"bB dpopMaT: 00 - 60 


t 


L 


MM/iMceKyHflM B"bB dpopMaT: 000 - 999 


t 


N 


HaHOceKyHflM b^b dpopMaT: 000000000 - 999999999 


t 


P 


CneuMdpMKaTop Ha fleHfl. npMMep: "am" m/im "pm" 



O/iaroBe (flags) 

B Ta6/iMuaTa ca aaaeHM hakom dp/iaroBe m thxhoto fleMCTBMe: 



KOHBepCMfl 


OrmcaHMe 




Pe3y/iTaTbT me 6"bfle jihbo opMeHTMpaH 


+ 


Pe3y/iTaTbT BMHarM me BK/iro^Ba 3HaK (+, -) 


0 


Pe3y/iTaTbT me ce otmcctm c Hy/iM 


( 


Pe3y/iTaTbT me 3aTBopM b cko6m otp m u,aTe/i h MTe <-\v\cna 



OopMaTMpamM HM30B6 - npMM6pM 

me pa3meflaMe ochobhm npMMepM, M3no/i3Bamn dpopMaTMpaHe Ha cTpMHroBe. 
3a BceKM ot npMMepMTe M3xofla e onMcaH 4pe3 "// Output: ", KaKTO m 

KpaTKM pa3flCHMTe/lHM KOMeHTapM nOCTaBeHM B cko6m. 



PrintingFormattedStrings . java 
public class PrintingFormattedStrings { 
public static void main ( String [ ] args) { 
String name = "Boris"; 
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int age = 18; 

String town = "Plovdiv"; 

System. out .printf ( "My name is %s . \n", name) ; 
// Output: My name is Boris. 

System. out .printf ( "My name is %S . \n", name) ; 

// Output: My name is BORIS, (name in uppercase "%S") 

System. out . printf( 

"%l$s is big town.\n" + 
"%2$s lives in %l$s.\n" + 
"%2$s is %3$d years old.\n", 
town, name, age) ; 

// Output: Plovdiv is big town. 
// Boris lives in Plovdiv. 

// Boris is 18 years old. 

int a = 2, b = 3; 

System. out .printf ( "%d + %d =", a, b) ; 

System. out .printf ( " %d\n", (a + b) ) ; 

// Output: 2+3=5 (two prints without new line) 

System. out. printf ("%d * %d = %d%n", a, b, a * b) ; 
// Output: 2*3=6 (with new line at end "%n") 

float pi = 3.14159206f; 

System. out. printf ("%.2f%n", pi) ; 

// Output: 3,14 (using [.precision] = 2) 

System. out .printf ( "% .5f%n" , pi) ; 

// Output: 3,14159 (using [.precision] = 5) 

double colaPrice = 1.20; 
String cola = "Coca Cola"; 
double fantaPrice = 1.20; 
String fanta = "Fanta Bamboocha"; 
double kamenitzaPrice = 1.50; 
String kamenitza = "Kamenitza"; 

System . out .print In ( " \nMenu : " ) ; 

System . out .printf ( "1 . %s - %.2f%n", cola, colaPrice); 
System. out .printf ( "2 . %s - %.2f%n", fanta, fantaPrice); 
System. out .printf ( "3 . %s - %.2f%n", 

kamenitza, kamenitzaPrice) ; 
System . out .print In ( ) ; 
// Output: Menu: 
// 1. Coca Cola - 1,20 
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// 2. Fanta Bamboocha - 1,2 0 

// 3. Kamenitza - 1,50 

System . out .print In ( "Next sentence will be" + 
" on a new line."); 

System. out .printf ( "Bye, bye, %s from %s.%n", name, town); 

// Output: Next sentence will be on a new line. 
// Bye, bye, Boris from Plovdiv. 

} 

} 



OopMampaHe Ha flam m nacoBe - npMMepn 

C/ieflBaiunflT npuMep noKa3Ba cfiopMaTi/ipaHe Ha p,arv\ m 4acoBe: 



PrintingFormattedDates . java 



public class PrintingFormattedDates { 

public static void main ( String [ ] args) { 

System. out .printf ( "The time is: %l$tH: %l$tM: %l$tS. \n", 

new java .util . Date ()) ; 
// The time is: 13:54:36. (ends with new line "\n") 

Date date = new Date(); 

System. out .printf ( "The date in Day/Month/Year is: 

%l$td/%l$tm/%l$tY. \n", date); 
// The date in Day/Month/Year is: 09/08/2008. 

System. out .printf ( "The date and time is: %l$tA 
%l$tI:%l$tM%l$tp %l$tB/%l$tY. \n", date) ; 
// The date and time is: C^SoTa 05:08pm ABrycT/2008. 

} 

} 



OopMampaHe Ha Huc/ia m flaTM - oifle npMMepn 

Eto m oiue npuMepn 3a ne^aTaHe Ha KOH30/iaTa 4pe3 cfiopMaTMpaiMM HM30Be: 



MoreExamplesWi thFormatting . j ava 



public class MoreExamplesWithFormatting { 
public static void main ( String [ ] args) { 
long n = 120582; 
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System . out . format ( "%d%n" , n) ; 
System . out . format ("% 08d%n" , n) ; 
System . out . format ( "%+8d%n" , n) ; 
System. out . format ( "% , 8d%n" , n) ; 
System. out . format ( "% + , 8d%n%n", n) ; 

double pi = Math . PI; 
System. out . format ("%f %n" , pi ) ; 
System .out . format ( "% . 3f %n" , pi ) ; 
System. out. format ( "%10 . 3f%n" , pi) ; 
System . out . format ( 0 . 3f%n" , pi) ; 
System. out . format (Locale . ITALIAN, 
"%-10. 4f %n%n", pi) ; 

Calendar c = Calendar . getlnstance () ; 
System. out . format ( "%tB %te, %tY%n", 

// --> "ABrycT 9, 2008" 

System. out . format ( "%tl : %tM %tp%n", c, c, c); 

// --> "5:29 pro" 

} 

} 



OopMaTMpamM HM30Be M /ioKa/iM3aun$i 

ripn M3 no/13 BaineTO Ha <JpopMaTi/ipami/i HM30Be e B"b3Mo>KHo eflHa v\ china 
nporpaMa fla OTne^aTBa pa3/iM4HM ctomhoctm b 3aBMCMM0CT ot HacTpoMKMTe 
3a jiOKa.nl/i3aui/ifl b onepaunoHHaTa cucTeMa. HanpuMep, npn OTne^aTBaHe Ha 
Meceua ot flafleHa flaTa, aKO TeKymaTa /iOKa/iM3aunfl e 6"b/irapcKaTa, me ce 
OTne^aTa Ha 6"b/irapcKM, npuMepHO "ABrycT", flOKaTO aKO /iOKa/iM3aunflTa e 
aMepuKaHCKaTa, me ce ome^aTa Ha aHr/inMCKM, npuMepHO "August". 

ripn CTapTupaHeTO cm Java BnpTya/iHaTa MaiunHa aBT0MaTM4H0 M3B/iM4a 
cucTeMHaTa /iOKa/iM3auMa Ha onepaunoHHaTa cucTeMa m no/i3Ba Hea 3a 4eTeHe 
i/i nucaHe Ha (JpopMaTupaHM flaHHM (4nc/ia, fla™ m flpyrn). 

/10Ka/iM3aunaTa MO>Ke fla ce npoMeHfl p"b4H0 4pe3 K/iaca java.u til. Locale. 
Eto eflMH npuMep, b komto OTne^aTBaMe eflHO mmc/io m TeKymaTa flaTa m 4ac 
no aMepuKaHCKaTa m no 6"b/irapcKaTa /iOKa/iM3aumi: 



Locale . set Defaul t (Locale . US) ; 
System . out .println ( "Locale : " + Locale . getDefaul t (). toString ()) ; 
System. out. printf ("%. 2 f\n", 12 34 .5 6) ; 

System. out .printf ( "%l$tA % l$tl : % l$tM%l $tp %l$tB-%l$tY. \n\n", 
new Date ( ) ) ; 

Locale . setDefaul t (new Locale ("bg", "BG")); 

System . out .println ( "Locale : " + Locale . getDefaul t (). toString ()) ; 
System. out. printf ("%. 2 f\n", 12 34 .5 6) ; 



// 
// 
// 
// 
// 



-> 
-> 
-> 
-> 
-> 



'120582" 
'00120582" 
' +120582" 
' 120,582" 
'+120, 582" 



// 
// 
// 
// 

// 



■> 



'3. 141593" 



-> "3.142" 



-> " 
-> "3.142" 

-> "3,1416" 



3.142" 



c, c, c) ; 
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System. out .printf ( "%l$tA %l$tH:%l$tM %l$tB-%l$tY . \n" , 
new Date ( ) ) ; 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha to3m koa e cneflHi/iflT: 



Locale : en_US 
1234 .56 

Saturday 05:24pm November-20 08 . 

Locale: bg_BG 
1234, 56 

CtSoTa 17:24 HoeMBpw-2 00 8 . 



BXOA OT KOH30/iaTa 

KaKTO b Ha^a/iOTO Ha TeMaTa o6flCHi/ixMe, Hafi-noflxoflflma 3a Ma/iKM npn/io>Ke- 
HMfl e K0H30/iHaTa KOMyHMKaunfl, noHe>Ke e HaM-/iecHa 3a MMn/ieMeHTupaHe. 
CTa Hfla pthoto BxoflHo ycTpoMCTBo e Ta3M 4acT ot onepaui-iOHHaTa 
cucTeMa, koato KOHTpo/iupa ot Kbfl,e nporpaMaTa me no/iy-m cboh bxoa. no 
noflpa36npaHe " era Hfla pth oto bxoaho ycrpoMCTBo" 4eTe cboh bxoa ot 
ApaMBep "3aKa4eH" 3a K/iaBnaTypaTa. ToBa Mowe fla 6"bfle npoMeHeHo m 
CTaHflapTHMAT Bxofl MO>Ke fla 6"bfle npeHaco^eH icbM flpyro macto, HanpuMep 
KbM dpawn. 

BceKM e3MK 3a nporpaMnpaHe MMa MexaHM3"bM 3a 4eTeHe i/i nucaHe b 
KOH30/iaTa. 06eKTbT, KOHTpo/inpaifl cTaHflapTHMfl BxofleH noTOK b Java, e 

System. in. 

Ot KOH30/iaTa MoweM fla 4eTeM pa3/iM4HM flaHHn: 

- TeKCT; 

- 4nc/ieHM TunoBe, cnefl KOHBepTupaHe. 

HeTeHe ot noTOKa System. in 

fla cm npunoMHMM, <-\e ci/icreM hi/iat K/iac System MMa craTkiMHa 4/ieH-npoMeH- 
/lMBa in. Ta3M H/ieH npoMeH/iMBa e ot twi inputstream. ToBa e 6a30B K/iac 
(npefliuecTBeHMK) Ha bcm^km K/iacoBe, npeflCTaBaiflu BxofleH noTOK ot 
6aMTOBe. MeTOflMTe Ha to3m K/iac m Hatf-Be^e system. in. read () ce M3no/i- 
3BaT 3a 4eTeHe ot craHflapTHi/ifl bxoa. 

B 4MCTMfl My BapnaHT System. in. read () no4TM He ce M3no/i3Ba, 3aiflOTo MMa 
a6cTpaKUMM, komto y/iecHABaT 4eTeHeTo ot K0H30/iaTa. B nocneflHi/rre Bepcun 
Ha Java ce noflBHBaT florrbJiHi/iTejiHi/i y/iecHeHna 3a ^eTeHe, ho Mfleo/iornaTa 
BMHarn cm ocTaBa eflHa v\ cbifla. 
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Java xsiac, n3n-b/iHflBam. ce 


STDIN 


bJVM 


Bxofl OT 
K/iaBMaTypaTa 




K/iacbT M3no/i3Ba 
^System. in. read() / 

/ 

System. out. println() 







STDOUT 



/ 



OTnenaTBa b 

KOH30/iaTa 



STDERR 



OTnenaTBa b 

KOH30/iaTa 



Ta3M cxeMa noKa3Ba B3anM0fleMCTBneT0 Mewfly TpnTe cTaHflapTHM npoMeH- 

/1MBM npeflHa3Ha4eHM 3a BXOfl (STDIN) M M3X0fl (STDOUT, STDERR) B Java. 

stderr e cTaHflapTHMAT M3xofl 3a rpeiuKM. Ha Hero Niowe fla ne^aTaMe no 
c/ieflHMfl Ha^MH: 



System . err .println ( "This is error!") 



U4e pa3meflaMe npuMepn, 4eTflmi/i npe3 System. in. read () , 3a fla Mowe fla 
pa36epeM no-fleTafi/iHO npoueca no 4eTeHe, c/iefl KoeTO me pa3meflaMe m 
y/iecHeHMATa npeflocTaBeHM ot hobhtc Bepcun Ha Java. Eto eflMH npuMep, b 

KOMTO 4eTeM flkipeKTHO OT System. in: 



EchoExample . java 



public class EchoExample { 

public static void main (String [] args) 

throws j ava . io . IOException { 

int ch; 

System. out .print ("Enter some text: "); 
while ( (ch = System. in . read () ) != '\n') { 
System. out .print ( (char) ch) ; 

} 

} 

} 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha npuMepa e cneflHi/iflT: 



m C:\WINDOWS\system32\cmd.exe 


-hi 










C:\examp1es>java com. java. book. EchoExample 




Enter some text: I'm Boris Valkov. 






I'm Boris Valkov. 






C:\examp1es> 




_i 









HaM-o6iflO Ta3M nporpaMa 4eTe Te kct, BtBefleH ot noTpe6nTe/ifl, m to npuH- 
™pa b K0H30/iaTa. U4e pa3r/ieflaMe nporpaMaTa no-noflpo6HO. 
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ri"bpBO M3Be>KflaMe noMomeH TeKCT b K0H30/iaTa ("Enter some text:"), 3a fla 
yBeflOMMM noTpe6nTe/ifl KaKBO to^ho Tpa6Ba fla BtBefle. C/iefl TOBa m3bmk- 
BaMe B UMKb/l System, in. read( ) . HeTeHeTO 4pe3 MeTOfla read() CTaBa 6a mt 
no 6a mt. B/iM3aMe b 6e3KpaMHo 4eTeHe (while loop), flOKaTO He ce HaTMCHe 
K/iaBMi±ia 3a Kpafi Ha pefl ("\n"). Ako to3m K/iaBMiu ce HaTMCHe, 4eTeHeTo 
npeKpaT^Ba m ce M3nncBa npo^eTeHOTO. no/iynaBa ce Heiuo KaTO "exo". 

HeTeHeTO Ha cmmbo/i 3anonBa npu BtBefleH Kpaft Ha pen 

H3xofl"bT ot nporpaMaTa M3me>Kfla Ma/iKO cTpaHHO. Ha/in c/iefl KaTO npo^eTeM 
flafleH cmmbo/i BeflHara ro OTne^aTBaMe v\ c/iefl TOBa BeflHara 4eTeM c/ieflBaifl 
cmmbo/i m t.h. Ei/i Tpfl6Ba/io c/iefl BceKM npo^eTeH cmmbo/i fla ce OTne^aTBa 
cbiflMfl cmmbo/i, ho TOBa He ce c/iy4Ba. BtBefleHMTe cmmbo/im ce np04MTaT 
HaBeflH"b>K, c/iefl HaTMCKaHe Ha [Enter] i/i c/iefl TOBa ce OTne^aTBaT HaBeflH"b>K. 
ripn^MHaTa 3a TOBa e, <-\e HeTeHeTO ot K0H30/iaTa b Java CTaBa pefl no pefl, a 
He cmmbo/i no cmmbo/i. MaKap m fla MMaMe MeTOfl 3a 4eTeHe Ha eflMH cmmbo/i, 
tom M34aKBa B"bBe>KflaHeTO Ha u,nn pefl m HaTMCKaHeTo Ha [Enter] m MaK ToraBa 
3ano4Ba HeTeHeTO Ha BtBefleHMTe flo MOMeHTa cmmbo/im, komto ce HaTpynBaT 
b cneuMa/ieH 6ydpep. Ako He 3HaeM Ta3M oco6eHOCT, Mowe fl"b/iro fla ce 4yflMM 
3aiflO ropHaTa nporpaMa MMa TaKOBa CTpaHHO noBefleHMe. 

MeTOfli>T System. in. read() 

MeTOfla read() He npMeMa apryMeHTM m Bptifla int. MeTOAvr Bptma 7-6mtob 
ASCII KOfl (aKO CTaHflapTHOTO BxoflHO ycTpoMCTBo e K/iaBMaTypa) m/im 8-6mtob 
6a mt (aKO CTaHflapTHOTO bxoaho ycTpoMCTBo e npeHaco^eHo KbM dpaM/i). M b 
flBaTa c/iy4afl System, in. read () npeBp"blfla 4MC/10T0 B 32-bit integer M 
Bp-bma pe3y/iTaTa. 

HanpMMep npM onepauMOHHa cMcreMa Windows, KoraTo cTa Hfla pthoto bxoaho 
ycTpoMCTBo e K/iaBMaTypa me ce cny<-\v\ c/ieflHOTo: KoraTo HaTMCKaMe K/iaBMiiiM 
ot K/iaBMaTypa " ko htpo/i m pa Ha " ot Windows, onepauMOHHaTa cMCTeMa cbxpa- 

HflBa HaTMCHaTMTe K/iaBMLUM KaTO 7-bit ASCII KOfl B"bB BVTpeLUeH "K/iaBMLLieH 

6yd3ep". T03M 6ydpep Mowe fla cbxpaHHBa npM6/iM3MTe/iHO 16 ascii KOfla m e 
opraHM3MpaH, KaTO CTpyKTypa ot flaHHM "onawKa" (ntpBM B/iH3"b/i - ntpBM 

M3/lfl3"b/l). System, in. read () B3MMa 7-bit ASCII KOfl OT T/iaBaTa Ha K/ia- 

BMiuHMfl 6ydpep m M3TpMBa T03M KOfl ot 6ydpepa. T03M 7 -bit ascii koa ce 
KOHBepTMpa AO int OT MeTOAa System, in .read() , KaTO B"bpHaTMTe 7 6MTa ce 
3an"b/iBa c 25 npa3HM 6MTa, 3a p,a ce no/iynM 32-6mtobmh int komto ce Bp^ma 
OT MeTOAa System, in. read( ) . Ako MMaMe "cast" KbM char, TOraBa T03M 32- 
6mtob int ce KOHBepTMpa ao 16-6mtob Unicode, KaKBOTO e npeAcraBHHeTO Ha 
char B Java. riOBTopHO M3BMKBaHe Ha System. in. read () B3MMa c/ieABaiflMfl 
ASCII KOA H TaKa HaTaTbK. 

Ako ce OKa>Ke, <-\e b K/iaBMiuHMfl 6ydpep ha Ma hmk3kbm ascii KOAOBe, komto 
System. in. read () p,a npo^eTe, MeTOA"bT 6/iOKMpa m MMHaBa b pe>KMM Ha 
M34aKBaHe AOKaTO He AOMAe cneABam ascii koa- nporpaMMTe M3no/i3BaiflM 
MeTOAa System. in. read () 3a 4eTeHe ot K0H30/ia Tpa6Ba Aa npoBepaBaT Aa/iM 
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He e HaTMCHaT K/iaBMLuvr 3a Kpafi Ha pefl. B Windows TOBa e K/iaBMLuvr 
[Enter], npn HaTMCKaHeTo My, Windows cnara b 6ydpepa "carriage return" koa 
(ascii 13) c/ieflBaH ot "new-line" koa (ascii 10). 

K/iacbT Scanner 

T03M K/iac e BtBefleH ot Java 5.0 HacaM, 3a fla y/iecHM 4eTeHeT0 Ha TeKCT m 

4MC/10BM flaHHM OT K0H30/iaTa, K3KT0 M OT dpaM/iOBe. K/iaC"bT npeflCTaBJlflBa 

onpocTABaHe (a6crpaKu,Mfl) Ha c/io>khoto ao CKopo 4eTeHe npe3 noToun m 
6ydpepn. K/iacbT java.u til. Scanner MM3 pa3/lM4HM MeTOflM y/ieCHflBam.M 
(jpOpMaTMpaHMfl BXOfl OT K0H30/iaTa: 

- nextinto / nextLongO 3a 4eTeHe Ha ue/io^nc/ieHM TunoBe 

- nextFioat() / nextDoubie() 3a 4eTeHe Ha 4nc/ia c n/iaBama 3aneTaa 

- nextLine() 3a 4eTeHe Ha Ufl/l CMMBO/ieH HM3, Bp"bma String 

- hasNext***() npoBep^Ba fla/in cbmecrByBa cbOTBeTHna Tun (long, 
float, ...) 

BceKM OT MeTOflMTe MO>Ke fla XB"bp/lM IllegalStateException, aKO Scanner 
K/iacbT e Be^e 3aTBopeH "scanner .close () ". noflpo6HO Ha v\3Kn\o<-\eHv\RTa, 
KaTO Ha^MH 3a M3BecTABaHe 3a rpewKa v\nv\ flpyr npo6/ieM me ce cnpeM b 
r/iaBaTa " Q6pa6oTKa Ha v\3Kn\o<-\eHv\a " . 

BceKM OT MeTOflMTe next***() MO>Ke fla XB"bp/lM NoSuchElementException 
aKO BXOflHMfl nOTOK CB"bpiJJM, HO TbpceHMfl e/ieMeHT He CblfleCTByBa (int, 

long, line). B c/iynaa c 4eTeHeT0 ot K0H30/iaTa bxoahmh noTOK He Mo>Ke fla 
cBtpiuM, ho b c/iy^aM <-\e 4eTeM ot (JpaM/i, npM flocTMraHe Ha Kpaa Ha dpaM/ia 
cBtpiuBa m noTOK"bT, cB"bp3aH c Hero. noBe^e 3a noTOUM m <JpaM/iOBe me 
Hay^MTe b r/iaBaTa " TeKCTOBM (JpaM/iOBe ". 

MeTOflMTe, KOMTO 04aKBaT 4MC/10, MOraT fla npeflM3BMKaT M3KnK)4eHMe 

inputMismatchException, aKO TOBa, KoeTo ca no/iy4M/iM, He Mo>Ke fla ce 
npeo6pa3yBa flo we/iaHMH 4Mc/ieH TMn. 

HeTeHe Ha 1451/1 pefl npe3 Buffered Reader 

ritpBo me pa3meflaMe npMMep noKa3Bam. cTapMfl noflxofl 3a 4eTeHe Ha pefl ot 
K0H30/iaTa (npeflM BtBewflaHeTO Ha K/iaca Scanner): 



ReadingStringsOldStyle . java 



public class ReadStringsOldStyle { 

public static void main ( String [ ] args) throws IOException { 

/ / Open the standard input 

Buf f eredReader br = new Buf f eredReader ( 
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new InputStreamReader ( System . in) ) ; 

System. out .print ("Please enter your first name: "); 
String firstName = br . readLine () ; 

System. out .print ("Please enter your last name: "); 
String lastName = br . readLine () ; 

System. out .printf ( "Hello, %s %s!\n", firstName, lastName); 
// br. close (); - Do not close stream reading System. in! 

} 

} 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha npuMepa MO>xe fla i/i3r/ie>Kfla no c/ieflHua 
Ha^MH: 



m C:\WINDOWS\system32\cmd.exe 


-hi 


x l 


C : \exampl es> j ava com . j ava . book . ReadSt r i ngs 
Please enter your first name: Boris 
Please enter your last name: Valkov 
Hello, Boris Valkov! 




3 
_i 


C: \examples> 







HflMa fla ce cnnpaMe noflpo6HO Ha T03M npuMep, noHe>Ke MMa no-/iecHM 
Ha^MHM 3a 4eTeHe ot K0H30/iaTa. Mo>KeM caMO fla 3a6e/ie>KMM, <-\e MMa 
"HaB"bp3BaHe" Ha noTOun v\ 6ycf>epeH 4eTeu. n oto kvt InputStreamReader 

npeflCTaB/lflBa "MOOT" Me>Kfly 6aiTT0BI/l (KaiCbBTO e InputStream OT System. in) 
M CMMBO/lHM nOTOUM. 06nKH0BeH0 noTOK"bT InputStreamReader ce o6BMBa OT 
BufferedReader c u,en y/iecHflBaHe Ha 4eTeHeT0. Hpe3 BufferedReader MO>Ke 
fla ce MeTe ua/i pefl ot cmmbo/im HaBeflH"b>K, 6e3 fla e Hy>KHO fla ce nmuaT 
Umk/im ( Ka kto b npeflnujHMfl npi/iMep). 

HeTeHe Ha 1451/1 pefl npe3 Scanner 

C/ieflBaiflMAT npuMep e aHa/iorn4eH, ho me M3no/i3BaMe K/iaca scanner: 



Readings tringsNewStyle . java 
public class ReadingStringsNewStyle { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 
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System 
String 


out .print (" Please enter your 
firstName = input . nextLine () ; 


first name: 


") ; 




System 
String 


out .print (" Please enter your 
lastName = input . nextLine () ; 


last name: ' 


) ; 




System 


out .printf ( "Hello, %s %s!\n", 


firstName, 


lastName) ; 


} 

// 
// 
// 


// input . close () ; - Don't close Scanner reading 

} 


System . in ! 


Output : 


Please enter your first name: 
Please enter your last name: 
Hello, Boris Valkov! 


Boris 
Valkov 





Bn>KflaMe kojiko ziecHo cTaBa 4eTeHeT0 Ha TeKCT ot K0H30/iaTa c K/iaca 
Scanner. To/iflMa MacT ot cnoKHOcrra v\ HeflOCTarbunTe Ha cTapnTe noflxoflu 

Ca CKPMTM 3afl T03M K/iac. 



- ri"bpB0 C"b3flaBaMe eflMH 06eKT OT Tkin java.util .Scanner. B 
KOHCTpyKTopa Ha T03M o6eKT noflaBaMe "craHflapTHMfl BxofleH noTOK" 

(System. in) OT KOMTO me MeTeM. 

- OTne^aTBaMe TeKCT b K0H30/iaTa, komto nuTa 3a MMeTO Ha noTpe6nTe/ia. 

- MsBtpiuBaMe MeTeHe Ha u,nn pep, ot K0H30/iaTa, 4pe3 MeTOfla 

nextLine () . 

- floBTapflMe ropHMTe flBe cTbnKM 3a cjDaMM/inflTa. 

- Cnefl KaTO CMe c"b6pa/in Heo6xoflMMaTa MHcfiopMauMfl a OTne^aTBaMe b 

K0H30/iaTa. 

- B c/iyLiaM KoraTO pecypcvr e dpawn v\nv\ nemo flpyro (Readable), cnefl 
npuK/iWHBaHe Ha pa6oTa c K/iaca Scanner ro 3aTBapaMe c MeTOfla 

Close (), KOMTO OT CBOfl CTpaHa MMa OTrOBOpHO CTTa fla M3BMKa close () 

Ha noflafleHMH My b KOHCTpyKTopa noTOK {v\nv\ closeable). 06ane b 
npuMepa, komto pa3r/ieflaxMe, M3no/i3BaMe cmctsmsh pecypc 
System. in! Oco6eHOTO 3a cMCTeMHMTe pecypcM, e, <-\e re "HaflWMBHBaT" 
KOfla Ha HaujaTa nporpaMa v\ OTroBopHOcira 3a thxhoto OTBapaHe v\ 
3aTBapaHe ce noeMa ot cMcreMeH koa, onepnpam npeflM v\ cnefl HaiuaTa 
nporpaMa. ToBa e npM4MHaTa close () MeTOflvr b npMMepnTe fla e 
KOMeHTupaH, noHewe He Tpa6Ba fla ce M3BMKBa. 

ripn 4eTeHeTo ot K0H30/iaTa MMa eflHa oco6eHOCT: th He Tpa6Ba fla 6"bfle 
M3PMHH0 hmto OTBapflHa, hmto 3aTBapaHa, 3aiflOTo TOBa ce npaBM ot onepaun- 
OHHaTa cucTeMa. 
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B KOHCTpyKTopa Ha Scanner ce noflaBa System. in. KaKTO Bene 
o6ncHMXMe, KoraTo ce M3BMKa close () Ha wiaca Scanner, no 
cneukicpkiKaukifl ce 3aTBapn iiotoktjt, ot komto ce neTe, ho 
TOBa e CTaHflapTHMfiT bxoa (System. in) h aKO tom 6i>fle 
3aTBopeH, Bene HnMa aa Mowe na ce neTe ot Hero. GneflBaiflM 
onMTM 3a neTeHe ot system, in me flOBeflaT no rpeuiKM! Te 
MoraT fla 6-bflaT pa3/inHHM M3K/iK)HeHnq, CBi>p3aHM c neTeHe 

OT 33TBOpeH flOTOK! IOException, IllegalStateException M/IM 
NoSuchElementException. 



06pa6oTKaTa Ha i/BK/itO'-ieHkifl e TeMa Ha eflHa ot c/ieflBaiunTe maBM m 3acera 
HflMa fla bm o6"bpKBaMe florrbJiHi/rre/iHo c ra3v\ TpyflHa 3a Ha^MHaeiflUTe 
MaTepna. B npuMepnTe no-rope 3a npocTOTa nrHopupaMe eBeHTya/iHO B"b3Hi/iK- 
BaiflMTe rpeiuKM. 



B nOHTM HMKOfl KHMT3 3a nporpaMMpaHe HHMa fla BHflHTe 

KopeKTHa o6pa6oTKa Ha H3KniOMeHHn. OcBo6o>KflaBaHeTO Ha 
H3no/i3BaHMTe pecypcM cbuio He BHHarM e flaneHO npaBH/iHO. 

EflHa ot npMHMHMTe 3a TOBa e 3ana3BaHe Ha KOfla zieceH 3a 
neTeHe. 3aTOBa, HE xonupaMTe koa ot yne6HM npHMepH 
AHpeKTHO BbB BauiaTa npoflyKUMOHHa nporpaMa! 

B pea/i hm nporpaMM, npaBH/iHO o6pa6oTBaHe Ha H3K/iiOMeHMn 
m rrb/iHO ocBo6o>KflaBaHe Ha pecypcM necTo ca noAueHflBami! 
ToBa e MHoro Te>KKa nacT ot nporpaMnpaHeTO, b kohto necTO 
rPELLIAT m HaM-flo6pnTe! 

HeTeHe Ha nnc/ia 

HeTeHeTo Ha 41/icna c K/iaca Scanner e cbiuo T0/iK0Ba ziecHO, ko/ikoto m 
4eTeHeTo Ha ua/i pefl. Eto eflMH npi/iMep: 

ReadingNumbers . java 



public class ReadingNumbers { 

public static void main ( String [ ] args) { 

Scanner input = new Scanner ( System . in) ; ■ 

System. out .print ("a = "); 
int a = input . next Int () ; 

System . out .print ( "b = "); 
int b = input . next Int () ; 
// Output: a = 5 
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// 



b 



System. out .printf ( "%d ■ 
System. out .printf ( "%d 
// Output: 5 + 6 = 11 
// 5 * 6 = 30 



sd 
sd 



sd%n' 
sd%n' 



a, b, 
a, b, 



b) 
b) 



System. out .print (" f = "); 
float f = input . nextFloat () ; 
System. out. printf ("%d * %d / 
a, b, f, a * b / f); 



;f%n", 



} 



Pe3y/iTaTa ot M3n"b/iHeHneTo Ha nporpaMaTa 6m Morb/i aa e c/ieflHMAT (npn 
yc/iOBue 4e BtBeaeM 5; 6 m 7.5 KaTO bxoahm flaHHM): 

JeLsI 



C:\WIN DOWSVsystem 3 2 \c md . exe 



C: \examp1es>java com. java. book. ReadingNumbers 

a = 5 

b = 6 

5 + 6 = 11 

5 * 6 = 30 

f = 7,5 

5*6/ 7,500000 = 4,000000 
C: \examp1es>_ 



HeTeHe Ha 4mc/io npe3 K/iaca Scanner cTaBa aHa/iorM4HO Ha 4eTeHe Ha 
CTpuHr. B T03M npuMep ce 4eTaT flBe 4nc/ia ot KOH30/iaTa, cnep, Koero ce 
i/i3B"bpi±i BaT pa3/iM4HM MaTeMaTi/mecKi/i onepauuM c tax m pe3y/iTaTMTe ce 
OTnenaTBaT Ha eKpaHa c cjDopMaTupaHMfl M3xofl (komto pa3r/ieflaxMe b 
Ha^a/iOTO Ha TeMaTa). 

B to3m npuMep oco6eHOTO e, <-\e M3no/i3BaMe MeTOflMTe 3a MeTeHe Ha 4nc/ieHM 
TunoBe m npn rpewHO noaaaeH pe3y/iTaT (HanpuMep TeKcr), me B"b3HMKHe 
rpeiuKa (nsK/iKj^eHne) inputMismatchException. ToBa Ba>KM c oco6eHa cn/ia 
npn 4eTeHeTo Ha pea/iHo <-\v\cno, 3amoTO pa3fle/iMTe/iflT, komto ce M3no/i3Ba 
Me>Kfly ua/iaTa m flpo6HaTa 4acr, He e CTporo (JpuKcupaH. 



Pa3Ae/iMTe/isiT 3a HMc/iaTa c rmaBamia 3aneTan 3aBncn ot 
TeKymnTe e3MKOBM HacrpoMKM Ha onepaunoHHaTa cucTeMa 
(Regional and Language Options b Windows). flpw eflHM 
cHdeMH 3a pa3AennTe/i Mowe aa ce cHMTa cmmbo/ii>t 3aneTan, 
npM npyrki TOHKa. BtBOKflaHeTo Ha TOHKa bmccto 3aneTan Luie 
npeflM3BMKa InputMismatchException. 
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Bxoa m m3xoa Ha KOH30/iaTa - npnMepn 

IHe pa3r/ieflaMe oiue hako/iko npi/iMepa 3a bxoa m M3xofl ot KOH30/iaTa. 



nenaTaHe Ha niiCMO 

ToBa e eflMH npaKTM^eH npuMep noi<a3Bam K0H30/ieH bxoa m cfjopMaTupaH 
TeKCT nofl cfiopMaTa Ha ni/icMO. 



PrintingLe tter . j ava 



public class PrintingLetter { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ; 

System. out .printf ( "Enter person name: "); 
String person = input . nextLine () ; 

System. out .printf ( "Enter book name: "); 
String book = input . nextLine () ; 

String from = "Authors Team"; 

System. out .printf ( " Dear %s,%n", person); 

System. out .printf ( "We are pleased to inform " + 

"you that \"%2$s\" is the best Bulgarian book. \n" + 
"The authors of the book wishes you good luck %s!%n", 
person, book) ; 

System . out .print In ( " Yours, " ) ; 
System. out .printf ( " %s", from) ; 



Pe3y/iTarbT ot M3n"b/iHeHneT0 Ha ropHaTa nporpaMa 6m Morb/i fla c/ieflHua: 

m C:\WINDOWS\system32\cmd.exe 



C: \examp1es>java com. java. book. PrintingLetter 
Enter person name: Readers 

Enter book name: Introduction to Programming with Java 
Dear Readers, 

We are pleased to inform you that "Introduction to Programmi 
ng with Java" is the best Bulgarian book. 
The authors of the book wishes you good luck Readers! 
Yours , 

Authors Team 
C : \examp1 es>_ 
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B T03M npuMep MMaMe npeflBapnTe/ieH iua6/iOH Ha nucMo. nporpaMaTa 
"3aflaBa" hhkojiko Btnpoca Ha noTpe6nTe/ifl i/i no to3m Ha^MH npo^nTa ot 
K0H30/iaTa Hy>KHaTa MHcfiopMauMfl, 3a aa OTne^aTa nucMOTO, KaTO 3aMecTBa 
cfiopMaTupamnTe cneuncfjuKaTopn c norvb/iHeHMTe ot noTpe6nTe/ifl napaMeTpn. 
C/ieflBa nenaTaHe Ha uhjioto nucMO b K0H30/iaTa. 

Jin Me Ha npaBOi>rb/iHMK mjim Tpifbrb/i hi/ik 

U4e pa3meflaMe ome eflMH npuMep: M34nc/iflBaHe Ha nv\u,e Ha npaBotrb/iHUK 

M/IM TpM"brb/lHMK. 



CalculatingArea. java 



public class CalculatingArea { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; : 

System . out .println (" This program calculates " + 
"the area of a rectangle or a triangle"); 

System . out .print ( "Enter a and b (for rectangle) " + 
"or a and h (for triangle) : ") ; 

int a = input . next Int () ; 
int b = input . next Int () ; 

System. out .print ("Enter 1 for a rectangle or " + 
"2 for a triangle: "); 

int choice = input . nextlnt () ; 

double area = (double) (a * b) / choice; 

System . out .println (" The area of your figure is " + area) 



} 



} 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha ropHna npi/iMep e c/ieflHMAT: 

M C:\WINDOWS\system32\cmd.exe 



JeJ^J 



C : \exampl es>java com. java. book .Cal cul ati ngArea 

This program calculates the area of a rectangle or a triangl 

e 

Enter a and b (for rectangle) or a and h (for triangle): 5 
4 

Enter 1 for a rectangle or 2 for a triangle: 2 
The area of your figure is 10.0 

C : \exampl es> 
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ynpa>KHeHM5i 

1. HanmueTe nporpaMa, kohto neTe ot K0H30/iaTa Tpi/i 41/icna ot ™n int m 
OTne^aTBa THXHaTa cyMa. 

2. HanmueTe nporpaMa, kohto 4eTe ot K0H30/iaTa paflnyca "r" Ha Kptr i/i 
OTnenaTBa HeroBna nepuMeTbp i/i o6nKO/iKa. 

3. flafleHa cfiupMa MNia MMe, aflpec, Te/iecfiOHeH HOMep, cfiaKc HOMep, ye6 cam - 
m MeHMfl^tp. MeHMfl>K"bp"bT i/iMa i/iMe, cfiaMM/iMfl i/i Te/iecfiOHeH HOMep. 
HanniueTe nporpaMa, kohto 4eTe MHcjDopMaunflTa 3a KOMnaHn^Ta v\ HeMHua 
MeHMfl^tp m a OTne^aTBa cnefl TOBa Ha K0H30/iaTa. 

4. HanniueTe nporpaMa, kohto 4eTe ot K0H30/iaTa flBe ue/ii/i 41/icna (integer) 
i/i oTne^aTBa, ko/iko Muc/ia MMa Mewfly tax, TaKi/iBa, 4e ocraTbicbT mm ot 
fle/ieHeTO Ha 5 fla e 0. 

5. HanniueTe nporpaMa, kohto 4eTe ot K0H30/iaTa flBe u,env\ Mkicna m 
OTnenaTBa no-ro/iflMOTO ot tax. Pea/iM3npaMTe nporpaMaTa 6e3 M3no/i3Ba- 
HeTO Ha cpaBHeHne. 3a6e/ie>KKa: 3afla4aTa M3MCKBa Ma/iKO fla noMnc/iMTe! 

6. HanniueTe nporpaMa, kohto neTe neT m-icna v\ OTne^aTBa THXHaTa cyMa. 

7. HanniueTe nporpaMa, koato 4eTe neT Mkicna v\ OTne^aTBa Hafi-ro/iflMOTO ot 
tax. 3a6e/ie>KKa: Tpa6Ba fla M3no/i3BaTe KOHcrpyKui/m "if", kohto ao 
MOMeHTa He cMe pa3r/iefla/in. 

Peuietmsi m yrrbTBaHkm 

1. M3no/13BaMTe K/iaca Scanner. 

2. M3no/i3BaMTe KOHCTaHTaTa Math. pi m flo6pe i/i3BecTHi/iTe cjDopMy/in ot 
n/iaHMMeTpuflTa. 

3. OopMaTi/ipaMTe TeKCTa c printf (...) noflo6HO Ha to3m ot npi/iMepa c 
nucMOTo, komto pa3meflaxMe. 

4. MMa flBa noflxofla 3a pewaBaHe Ha 3afla4aTa: 

ri"bpBM noflxofl: M3no/i3BaT ce MaTeMaTi/mecKi/i xmtpmhm 3a onTMMH3npaHO 
M34nc/iflBaHe, 6a3npaHM Ha cfiaKTa, <-\e bchko neTo 41/icno ce fle/in Ha 5. 

BTopuflT noflxofl e no-necen, ho pa6oTi/i no-6aBHo. Hpe3 for umcb/i Mo>Ke 
fla ce o6mko/im m npoBepn bchko 41/icno b flafleHna MHTepBa/i. 3a ue/iTa 
Tpa6Ba fla npo^eTeTe ot MHTepHeT i/mi/i ot maBaTa " Umkjim " KaK ce 
M3no/i3Ba for umcb/i. 

5. HeKa 4nc/iaTa ca a m b. l/l3no/i3Bam"e c/ieflHMTe npeo6pa3yBaHHfl: a=a-b; 
b=b+a; a = b-a. 

6. MoweTe fla npo^eTeTe 41/icraTa b neT pa3/iM4HM npoMeH/iMBM v\ HaKpaa fla 
ri/i cyMnpaTe. 3a fla HAMa noBTopeHne Ha koa, MoweTe fla pa3meflaTe 
KOHCTpyKUMATa 3a umcb/i "for" ot maBaTa " Ljuhcnn ". 
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7. Tpa6Ba fla M3no/i3BaTe KOHcrpyKui/iflTa 3a cpaBHeHne "if", 3a kohto 
MO>KeTe fla npo^eTeTe b MHTepHeT m/im ot c/ieflBaiunTe maBM Ha KHuraTa. 
3a fla M36erHeTe noBTopei-meTO Ha koa, MOweTe fla M3no/i3BaTe kohctpvk- 
UMATa 3a unK"b/i "for", 3a kohto cbiuo Tpa6Ba fla npo^eTeTe b KHuraTa m/im 
b MHTepHeT. 



r/iaea 5. Yc/iobhh 

KOHCTpyKMIili 



ABTOp 

MapnH TeoprneB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3meflaMe yc/iOBHMTe kohctpykumm b Java, 4pe3 

KOMTO MO>KeM fla M3n"b/lHflBaMe pa3/lM4HM fleMCTBMfl B 3aBMCMMOCT OT HflKaKBO 

yc/iOBne. U4e o6achmm cnHTaKcuca Ha yc/iOBHMTe onepaTopn: if m if-eise c 
noflxoflfliMM npuMepn m me pa3flCHMM npaKTi/mecKOTo npmio>KeHMe Ha onepa- 
Topa 3a M36op switch. 

U4e o6"bpHeM BHMMaHne Ha flo6pnTe npaKTMKM, komto e hy>kho aa 6"bflaT 
c/ieflBaHM, c ue/i nocTuraHe Ha no-flo6"bp ctm/i Ha nporpaMi/ipaHe npn M3no/i- 
3BaHeTo Ha B/ioxeHM v\ flpyrn BMflOBe yc/iobhh kohctpykumm. 
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OnepaTopii 3a cpaBHeHMe m 6y/ieBM M3pa3M 

B c/ieflBaiuaTa ceKuna me onuiueM onepaTopnTe 3a cpaBHeHMe b e3MKa Java. 
Te ca Ba>KHM, Thv\ KaTo 4pe3 tax MOweM aa onucBaMe yc/iOBna npn M3no/i- 
3BaHe Ha yc/iOBHM kohctpykumm. 

OnepaTopu 3a cpaBHeHMe 

B T33M ceKUMfl me 6"bflaT pa3meflaHM mecr onepaTopa 3a cpaBHeHMe: <, <=, >, 
>=, == m !=. OnepaTopnTe 3a cpaBHeHMe BMHarn aaBaT KaTO pe3y/iTaT 6y/ieBa 
Be/lM4MHa (true M/lM false). 

Java MMa hhkojiko onepaTopa 3a cpaBHeHMe, komto MoraT fla 6"bflaT 
M3no/i3BaHM 3a cpaBHABaHe Ha BCflKa K0M6nHaunfl ot u,env\ 4nc/ia, 4nc/ia c 
n/iaBaifla 3aneTaa mjim cmmbo/im: 



OnepaTop 


fleMCTBMe 




paBHO 


1 = 


pa3/lM4H0 


> 


no-ro/iflMO 


>= 


no-ro/iflMO m/im paBHO 


< 


no-Ma/iKO 


<= 


no-Ma/iKO M/IM paBHO 



HeKa nomeflHeM K"bM c/ieflHMTe cpaBHeHna: 



int weight = 7 00; 

System . out .println (weight >= 500); 
char sex = ' m' ; 

System. out .println (sex <= ' f ' ) ; 

double colorWaveLength = 1.630; 

System . out .println (colorWaveLength > 1.621); 



B flafleHMfl nporpaMeH koa M3no/i3BaMe cpaBHeHMe Me>K,qy 4nc/ia v\ Me>K,qy 
cmmbo/im. ripn cpaBHeHneTO Ha cmmbo/im ce cpaBHABa TAXHaTa zieKCMKorpacj)- 
CKa Hapefl6a (cpaBHABaT ce Unicode HOMepaTa Ha cbOTBeTH MTe cmmbo/im). 
CTa ptm pa m km npMMepa me no/iynMM cneflHMH pe3y/iTa"r: 



true 

false 

true 
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B Java MMa 4eTnpn pa3/iM4HM Tuna flaHHM, komto MoraTfla 6"bflaT cpaBHABaHn: 

- Huc/ia (int, long, float, double, ...) 

- Cmmbo/im (char) 

- By/ieBM CTOMHOCTM (boolean) 

- PecfiepeHUMM K"bM o6eic™, no3HaTM ome KaTo o6eKTHM yKa3aTe/in 

(String, Object M flpyrn) 

Bcako eflHo cpaBHeHne Mo>Ke p,a 3acerHe flBe <-\v\cna (BK/iK)4MTe/iH0 char), flBe 
boolean ctomhoctm, m/im flBe pecfiepeHUMM KhM o6eKTM. no npMHUMn He e 
3a6paHeHO aa ce cpaBHHBa cmmbo/i c 4mc/io, ho TOBa He ce npenopt^Ba, 
3amoTO BOflM flo TpyfleH 3a 4eTeHe m pa36MpaHe koa- 



CpaBHeHMe Ha Me/in Huc/ia m cmmbo/im 

nporpaMHMAT KOfl no-flo/iy npeacraBfl hakom TecTOBe 3a cpaBHHBaHe Ha 4Mc/ia 
m cmmbo/im: 



System 


out 


.print In ( " char 


i i i 

d cl 


? " + ( ' a ' = 


= ' a ' ) ) ; 


System 


out 


.println ("char 


'a' == 'b 


? " + ( ' a ' == 


= ' b ' ) ) ; 


System 


out 


println ( " 5 ! = 


6? " + (5 


!= 6) ) ; 




System 


out 


println ("5.0 = 


== 5L? " + 


(5.0 == 5L) ) 




System 


out 


.println ( "true 


== false? 


" + (true == 


false) ) ; 



T03M nporpaMeH koa M3Be>Kfla c/ieflHMa pe3y/iTaT: 



char 'a' == 'a'? true 
char 'a' == 'b'? false 
5 != 6? true 
5.0 == 5L? true 
true == false? false 



CpaBHeHMe Ha pea/iHM tm noBe 

KaKTo Mo>KeM fla 3a6e/ie>KMM, aKo 4mc/io c rmaBama 3aneTaa ce cpaBHHBa c 
Ufl/io mmc/10, m cTOMHocTMTe m Ha flBeTe ca eflHM m obiflM, onepaToptT == 
Bp"bifla true (MCTMHa), KaKTO ce m o^aKBa. ToBa, o6a4e He BMHarM pa6oTM 



KopeKTHO. Eto eflMH /iK)6onMTeH npMMep: 


float value = 1 . Of ; 




System. out .println (value) ; 




float sum = O.lf + O.lf + O.lf + O.lf - 


- 0. If + 


O.lf + O.lf + O.lf + O.lf + O.lf; 




System . out .println (sum) ; 




System. out .println (sum == value); 





Pe3y/iTaTbT ot M3n"b/iHeHMe Ha tophma koa e a6co/iK)THO Heo^aKBaH : 
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1 . 0 

1 . 0000001 
false 



OKa3Ba ce, cyMaTa ot 10 nvm 1/10 He e paBHO Ha 1. ripn pa6oTaTa c pea/iHM 
4MC/ia He BCflKO 4MC/10 MMa T04H0 npeflcraBHHe b TunoBeTe float m double M 
nopaflu 3aKp"br/iflHeTO ce no/iy^aBaT rpeiuKM. no Ta3M npn^nHa 4ecro nvm 
cpaBHeHneTO Ha pea/iHM 4nc/ia ce npaBM c HHKaKBa to^hoct, HanpuMep 
0.000001. C^MTa ce, <-\e flBe pea/iHM 4nc/ia ca paBHM, aKO mm3t mhoto Ma/iKa 
pa3/iMKa no a6co/iK)THa ctomhoct. Eto npuMep 3a cpaBHeHMe Ha pea/iHM 4mcjim 

C T04H0CT: 



float value = 1 . Of ; 

float sum = O.lf + O.lf + O.lf + O.lf + O.lf + 
O.lf + O.lf + O.lf + O.lf + O.lf; 

System . out .println (" Exact compare: " + 
( sum==value) ) ; 

System . out .println ( "Rounded compare: " + 
(Math. abs (sum- value) < 0.000001)); 



Pe3y/iTaTbT ot ropHMfl KOfl noKa3Ba, <-\e cpaBHeHneTo c to^hoct pa6oTM no- 
flo6pe npn pea/iHM 4nc/ia, otko/ikoto tohhoto cpaBHeHMe: 



Exact compare: false 
Rounded compare: true 



CpaBHeHue Ha pe4>epeHijMM kt»m o6@ktm 

flBa yKa3aTe/ia icbM o6eKTM (pec^epeHunn) MoraT fla co^aT k^m eflMH v\ chiu,v\ 
o6eKT. ToBa e noKa3aHO b c/ieflHua nporpaMeH koa: 



String str = "Some text"; 
String anotherStr = str; 



C/iefl M3n"b/iHeHneT0 Ha T03M koa, flBeTe npoMeH/iMBM str v\ anotherStr me 
co4aT KtM eflMH m cbiflM o6eKT (o6eKT string cbc ctomhoct "Some text"). 

n poMeH/iMBMTe ot tmih pecfiepeHUMfl KbM o6eKT MoraT fla 6"bflaT npoBepeHM, 
fla/iM co^aT KhM eflMH m cbm o6eKT, nocpeflCTBOM onepaTopa 3a cpaBHeHMe ==. 
To3M onepaTop He cpaBHHBa c"bfl"bp>KaHMeTO Ha o6eKTMTe, a caMO fla/iM ce 
HaMMpaT Ha eflHO m cbiuo macto b naMeiTa, t. e. fla/iM ca eflMH m cbiflo o6eKT. 
3a npoMeH/iMBM ot tmih o6eKT, He ca npM/io>KMMM cpaBHeHMATa no ro/ieMMHa 
(<, >, <= m >=). 

3a fla pa36epeM pa3/iMKaTa Me>Kfly cpaBHeHMe Ha pecfjepeHUMM K"bM o6eKTM 
(aflpecM Ha o6eKTM b naMeira) m cpaBHeHMe Ha ctomhoctm Ha o6eKTM, HeKa 
c/ieflHMfl nporpaMeH koa: 
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String str = "bira"; 

String anotherStr = str; 

String bi = "bi"; 

String ra = "ra"; 

String thirdStr = bi + ra; 



System. out .println ("str = " + str) ; 

System . out .println ( "anotherStr = " + anotherStr); 

System . out .println ( "thirdStr = " + thirdStr); 

System. out .println (str == anotherStr); 

System. out .println (str == thirdStr); 



Ako M3n"b/i hum npuMepa, me no/iy-ii/iM c/ieflHua pe3y/iTaT: 



str = bira 




anotherStr 


= bira 


thirdStr = 


bira 


true 




false 





B npuMepa ce cb3flaBaT rpv\ npoMeH/iMBM, komto cbfltpwaT eflHa v\ cbma 

CTOMHOCT "bira". ri"bpBMTe flBe OT TAX Ca pecfiepeHUMM KhWi eflMH M C"blM 06eKT 

b naMerra, T.e. ca eflHaKBM yKa3aTe.ni/i (aflpecu b naMerra). TpeTMAT o6eKT, 
o6a4e, ce HaMupa Ha flpyro Macro b naMerra, MaKap <-\e MMa cbiuaTa ctomhoct 
KaTo flpyrnTe flBa. 3a aa cm npeflCTaBMTe BM3ya/iH0 TOBa me bm noMorHe 
cfwrypaTa: 



Stack 



str 



String@42e816 



anotherStr 



String@42e816 



bi 



String@3ecfff 



String@ 9ae764 



thirds tring 



String@7cdaf2 



Heap 



bira 



bi 



ra 



bira 
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noBe^e 3a K/iaca string v\ 3a cpa bha Ba HeTO Ha cuMBO/iHMTe HM30Be me 
Hay^MTe b maBaTa " Cmmbojihm HM30Be ". 

/loriiMecKM onepaTopM 

B HacTOfliuaTa cei<ui/m me pa3r/ieflaMe /lorn^ecKUTe onepaTopn 3a cpaBHeHne. 
Te 6nBaT luecT Bv\p,a : &, | , A , ! , && i/i | | . 

/lonmecKM onepaTopn && m | | 

Te3M /iorn4ecKM onepaTopn ce M3no/i3BaT caMO Btpxy boolean ctomhoct. 3a 
fla 6"bfle pe3y/uaTbT ot cpa bha Ba HeTO Ha flBa M3pa3a c onepaTop && true 
(ncTMHa), to m flBaTa onepaHfla Tpa6Ba fla MMaT ctomhoct true. HanpuMep: 



if ( (2 < 3) && (3 < 4) ) { 

} 



T03M M3pa3 e ncTMHa, KoraTO m flBaTa onepaHfla: (2 < 3) m (3 < 4) ca true. 
/lorn4ecKMflT onepaTop && ce Hapn^a oiue v\ cbKpaTeH onepaTop, Tbv\ KaTO tom 
He ry6n BpeMe 3a flon"b/iHMTe/iHM v\3<-\v\cneHv\9\ . Tom M34nc/iflBa /lflBaTa nacT Ha 
M3pa3a (ntpBn onepaHfl) v\ aKO pe3y/iTaTbT e false, to onepaTopvr && He 
ry6n BpeMe 3a M34nc/iflBaHeT0 Ha BTopi/m onepaHfl, TbM KaTO e HeBV3M0>KH0 
KpaMHMAT pe3y/iTaT fla e "ncTMHa", aKO v\ flBaTa onepaHfla He ca "ncTMHa". no 
Ta3M npn4MHa tom ce Hapn^a oiue cbKpaTSH /lonmecKM onepaTop "n". Eto 
eflMH npuMep: 



class Logical { 

public static void main ( String [ ] args) { 
boolean b = true && false; 

System . out .println ( "b = " + b) ; 

} 

} 



KoraTO M3n"b/iHMM npeflxoflHua nporpaMeH koa, no/iy^aBaMe KaTO pe3y/iTaT: 



b = false 



OnepaTopvr | | e noflo6eH Ha && c Ta3M pa3/iMKa, <-\e tom c/ieflu noHe eflMH ot 
M34nc/iaBaHMTe onepaHflM fla e "ncTMHa". Tom ce Hapn^a oiue ctKpaTeH 
/lornnecKM onepaTop "m/im", tvm KaTO aKO M34nc/iflBaHeT0 Ha nvpBMH 
onepaHfl ce CBe>Kfla flo "ncTMHa", He ry6n BpeMe 3a M34Mc/ieHne Ha BTopi/m 
onepaHfl, 3amoTO pe3y/iTaTbT BhB bcm^km c/iy^an me 6"bfle "ncTMHa". 

Ako npn M34Mc/ieHneT0 ce no/iy^n TaKa, <-\e v\ flBaTa onepaHfla ce cBe>KflaT flo 
"/lVKa", to KpaMHMAT pe3y/iTaT ot cpaBHeHneTo me 6"bfle "/i"b>Ka". 
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/lonmecKM onepaTopn & m | 

OnepaTopnTe 3a cpaBHeHne & v\ | ca noflo6HM, cbOTBeTHo Ha && m | | . 
Pa3/iMKaTa ce cbCTOM B"bB cjDaKTa, <-\e ce M34nc/iflBaT v\ flBaTa onepaHfla eflMH 
c/iefl flpyr, He3aBMCMM0 ot TOBa, <-\e KpaMHua pe3y/iTaT e npeflBapnTe/iHO 
flceH. 3aTOBa m Te3M onepaTopn 3a cpaBHeHne ce Hapn4aTome HecbKpaTemi 
/lonmecKM onepaTopn. 

HanpuMep, KoraTO ce cpaBHHBaT flBa onepaHfla etc & v\ ntpBHAT onepanq ce 
CBefle flo "/Tb>Ka" BtnpeKM TOBa ce npofl"b/i>KaBa c M34nc/iflBaHeT0 Ha btopmht 
onepaHfl. Pe3y/iTarbT e hcho, <-\e me 6"bfle CBefleH flo "/rbwa". no cbiunfl 
Ha4MH, KoraTO ce cpaBHHBaTflBa onepaHfla etc | m ntpBua onepanq ce CBefle 

flO "MCTMHa", He3aBMCMM0 OT TOBa Ce npOfl"b/l>KaBa C M3HMCJlflBaHeT0 Ha BTOpMfl 

onepanq v\ pe3y/iTaTbT BtnpeKM bcmhko ce CBewfla ,qo "ncTMHa". 
/lonmecKM onepaTopn ^ m ! 

OnepaTopvr A , M3BecTeH ome KaTo MSK/ito^Bamo M/1M (XOR), ce npn/iara caMo 
Btpxy 6y/ieBM ctomhoctm. Tom ce npn^nc/iflBa K"bM HecbKpaTeHMTe onepaTopn, 
nopaflu cjjaKTa, <-\e M34nc/iflBa m flBaTa onepanqa eflMH cnefl flpyr. Pe3y/iTaTbT 
ot npn/iaraHeTo Ha onepaTopa e MCTMHa, KoraTO caMO m to^ho eflMH ot 
onepaHflMTe e MCTMHa, ho He m flBaTa eflHOBpeMeHHo. B npoTMBeH c/iy^aM 
pe3y/iTaTbT e ji"b>Ka. Eto eflMH npuMep: 



System, out .println ("M3KjiioyBam;o MJ1M : " + ((2<3) A (4>3))); 



Pe3y/iTaTbT e cneqHMHT: 



H3KjncraBaii(o W.JM : false 



npeflxoflHMAT M3pa3 e CBefleH flo /i"b>Ka, 3amoTO m flBaTa onepaHfla: (2 < 3) m 
(4 > 3) ca MCTMHa. 

OnepaTopvr ! Bpvma KaTO pe3y/iTaT npoTMBono/io>KHaTa ctomhoct Ha 6y/ieBMfl 
M3pa3, K"bM komto e npM/io>KeH. npMMep: 



boolean value = ! (7 == 5); // true 



TopHMflT M3pa3 MO>Ke fla 6"bfle np04eTeH, KaTO "06paTH0T0 Ha MCTMHHOCTTa Ha 

M3pa3a 7 == 5". Pe3ynTaTvr ot npMMepa e true (o6paTHOTO Ha false). 
no6nTOBM onepauMM Bi>pxy uesm «nnc/ia 

TpM ot /iorM4ecKMTe onepaTopM, cnoMeHaTM no-rope MoraT fla onepMpaT He 
caMO Btpxy 6y/ieBM M3pa3M, ho m Bvpxy 4mc/iobm ctomhoctm. B to3m c/iynaM Te 
ce M3no/i3BaT 3a M3B"bpi±iBaHe Ha fio6mtobm onepauMM Btpxy ue/iM 4Mc/ia. 
ToBa ca onepaTopMTe: &, | m A . HeKa pa3r/ieflaMe cneflHMfl nporpaMeH koa: 



byte bl = 6 & 5; // 00000110 & 00000101 = 00000100 
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byte b2 = 7 | 9; // 00000111 


00001001 


= 00001111 


byte b3 = 5 A 4; // 00 00 0101 ' 


s 00000100 


= 00000001 


System . out .println (bl + " " + 


b2 + " " + 


b3) ; 



Pe3y/iTarbT ot M3n"b/iHeHneTo My e: 



4 15 l 



no6nTOBMTe onepaTopn cpaBHHBaT flBe npoMeH/iMBM 6mt no 6mt (b thxhoto 
AB0M4H0 npeflcraBflHe KaTO nopeflnun ot Hy/in v\ eflUHnun) v\ Bp^maT KaTO 
pe3y/iTaT npoMeH/iMBa, 4mmto 6nTOBe ce no/iynaBaT no c/ieflHua Ha^MH : 

- ripn cpaBHABaHe c no6nTOBMfl onepaTop &: TeKymo BtpHaTMAT 6mt e 
"BflnrHaT" m/im 1 KoraTO m flBaTa TeKymo cpaBHABaHM 6nTa Ha flBeTe 
npoMeH/iMBM ca 1). 

- npn cpaBHABaHe c no6nTOBMfl onepaTop | : TeKymo BtpHaTnaT 6mt e 

"BflMTHaT" M/1M 1 KOraTO eflMHMfl M/1M M flBaTa TeKyiflO CpaBHflBaHM 6nTa 

Ha flBeTe npoMeH/iMBM e 1). 

- npn cpaBHABaHe c no6nTOBMfl onepaTop A : TeKymo BtpHaTMAT 6mt e 

"BflMTHaT" M/1M 1 KOraTO T04H0 eflMHMfl OT flBaTa TeKymO CpaBHflBaHM 

6nTa Ha flBeTe npoMeH/iMBM e 1). 

Yc/iobhh KOHcrpyKLjMM if M if-else 

Yc/iOBHMTe KOHCTpy K14MM if m if-else npeflCTaB/iflBaT Tun yc/iOBeH kohtpo/i, 
4pe3 komto BaujaTa nporpaMa Mo>Ke fla ce fl"bp>KM pa3/iM4H0, b 3aBMCMM0CT ot 
npmiOKeHMH yc/iOBeH TecT. 

YC/IOBHa KOHCTpy KI4M51 if 

Ochobhmat <JpopMaT Ha yc/ioBHaTa KOHCTpyKunfl if e, K3KT0 c/ieflBa: 



if (6yjieB M3pa3) { 

thjio Ha ycjiOBHaTa kohctpykumh 

} 



OopMaTbT BKnK)4Ba: if-K/iay3a, 6y/ieB M3pa3 m thjio Ha yc/iOBHaTa 

KOHCTpyKUMfl. 

By/ieBMAT M3pa3 MO>Ke fla 6"bfle npoMeH/iMBa ot 6yneB -run, 6y/ieB /iorn4ecKM 
M3pa3 m/im pe/iaunoHeH M3pa3. EyneBMflT M3pa3 He Mo>Ke fla 6"bfle ua/io 4Mc.no. 

Ta/ioTo e 0Ha3M 4acr, 3aKnK)4eHa Me>Kfly ro/ieMMTe KbflpaBM cko6m: {}. To 
MO>Ke fla ce cbcroki ot eflMH m/im hakojiko onepaTopa. KoraTO ce cbcroki ot 
HAKO/iKO onepaTopa, roBopuM 3a cbcraBeH 6/iokob onepaTop. Cbmo TaKa b 
Tfl/iOTO MoraTfla 6"bflaT BKnK)4BaHM eflHa v\nv\ hako/iko KOHCTpyKunn. 
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H3pa3vr b cKo6nTe Tpa6Ba fla 6"bfle cBefleH ,qo 6y/ieBa ctomhoct true uni/i 

false. AKO M3pa3"bT 6"bfle M34MC/ieH flO CTOMHOCT true, TOraBa Ce M3n"b/lHflBa 

Tfl/ioTO Ha yc/iOBHaTa KOHCTpyKuna. Ako rrbK ot flpyra CTpaHa, pe3y/iTaTbT ot 
M34Mc/ieHneT0 Ha 6y/ieBMfl M3pa3 e false, to onepaTopnTe b ta/ioto HHMa fla 

6"bflaT M3[Tb/lHeHM. 

Yc/iOBHa KOHCTpy KL4M51 if - npuMep 

ripuMep 3a yc/ioBHa KOHCTpyKuna if: 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ■ 
System . out .println ( "Enter two numbers."); 
int firstNumber = input . nextlnt () ; 
int secondNumber = input .nextlnt () ; 
int biggerNumber = firstNumber; 
if (secondNumber > firstNumber) { 
biggerNumber = secondNumber; 

} 

System. out .printf ( "The bigger number is: %d%n", biggerNumber); 

} 



KoHCTpyKMMflTa if v\ K-bflpaBMTe cko6m 

ripn Ha/iM4neT0 Ha caMO eflMH onepaTop b thjioto Ha if-KOHcrpyKui/mTa, 
KtflpaBMTe cko6m, o6o3Ha4aBaifln thjioto Ha yc/ioBHua onepaTop MoraT fla 
6"bflaT M3nycHaTM, KaKTO e noKa3aHO no-flo/iy. flo6pa npaKTMKa e, o6a4e Te fla 
6"bflaT nocTaBAHM, flopn npn Ha/ii/mi/ieTo Ha caMO eflMH onepaTop. l[ema e 
nporpaMHMfl koa fla 6"bfle no-<-\erv\M. 



int a = 6; 




if (a > 5) 




System, out .println ("IlpoMeHjiMBaTa a e no-roji^Ma ot 5.' 


') ; 


System . out .println (" To3M koa BUHarw me ce MsntjiHw! ") , 




// Bad practice: unreadable code. 





B ropHMfl npuMep koavt e cfjopMaTupaH 3a6/iy>KflaBam.o m c"b3flaBa Bne^aT- 
zieHne, <-\e v\ flBeTe ne^aTaHMfl no K0H30/iaTa ce OTHacaT 3a thjioto Ha if 
6/ioKa, a BCbLflHOcr TOBa e bhpho caMO 3a ntpBUfl ot tax. 




BkiHam c/iarafrre KiaflpaBM cko6m { } 3a ta/ioto Ha if 6/ioko- 
BeTe flopn aKO to ce ci>ctom caMO ot eflMH onepaTop! 



Yc/iOBHa KOHCTpy KMM51 if-else 

Ochobhmat cfiopMaT Ha yc/iOBHaTa KOHCTpyKunfl if-else e, KaKTO c/ieflBa: 
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if (6yjieB M3pa3) { 

thjto Ha ycjiOBHaTa kohctpykumh 
} else { 

thjto Ha else-KOHCTpyKUMH 

} 



OopMaTbT BK/iK)4Ba: 3ana3eHa flyMa if, 6yneB M3pa3, thjio Ha yc/iOBHaTa 
KOHCTpyKunfl, 3ana3eHa flyMa else, thjio Ha eise-KOHCTpyKuna. Thjioto Ha 
eise-KOHCTpyKUMATa Mo>Ke fla ce cbCTon OTeflMH v\nv\ hhkojiko onepaTopa. 

M34nc/iflBa ce M3pa3"bT b cKo6nTe (6y/ieBMflT M3pa3). Pe3y/iTaTbT ot 
M3HMc/ieHMeT0 MO>Ke fla 6"bfle cBefleH ao true v\nv\ false. B 3aBMCMM0CT ot 
pe3y/iTaTa ca B"b3M0>KHi/i flBa nvra, no komto fla npofl"b/i>KM noTOKa ot 
M34Mc/ieHMfl. Ako 6yneBi/mT M3pa3 ce CBefle flo true, to ce M3n"b/iHflBa ta/ioto 
Ha yc/iOBHaTa KOHCTpyKuna, a thjioto Ha eise-KOHcrpyKui/mTa ce nponycKa v\ 
onepaTopnTe b Hero He ce M3n"b/iHflBaT. Ot flpyra CTpaHa, aKO 6yneBi/mT M3pa3 
ce CBefle ao false, to ce M3n"b/iHflBa thjioto Ha eise-KOHCTpyKunaTa, a 
Tfl/iOTO Ha yc/iOBHaTa KOHcrpyKui/m ce nponycKa v\ onepaTopi/rre b Hero He ce 

M3n"b/lHflBaT. 

yc/iOBHa KOHCTpy KLjkifl if-else - npwMep 



HeKa pa3meflaMe c/ieflHua nporpaMeH koa: 



x = 3; 






if (x > 3 


) { 




System . 


out 


.println("x e no-rojiHMo ot 3"); 


} else { 






System . 

} 


out 


println("x He e no-rojiHMO ot 3"); 



nporpaMHMAT koa MO>Ke Aa 6"bAe MHTepnpeTupaH no cneAHi/m Ha^MH : Ako x>3, 
to pe3y/iTaTbT Ha M3X0Aa e: "x e no-ro/iaMO ot 3", MHa^e (else) pe3y/iTaTbT 
e: "x He e no-ro/iflMo ot 3". B c/iy^afl, noHe>Ke x=3, cnep, M34Mc/ieHneT0 Ha 
6y/ieBMfl M3pa3 me 6"bAe M3n"b/iHeH onepaTopvr ot eise-KOHcrpyKui/mTa. 
Pe3y/iTaTbT ot npuMepa e: 



x He e no-rojiHMo ot 3 



B/lOHCeHM if KOHCTpy KI4MM 

rioHAKora e Hy>KHO nporpaMHaTa ziornKa b AaAeHa nporpaMa m/im npmiOKeHne 
Aa 6"bAe npeACTaBeHa nocpeACTBOM if-KOHCTpyKunn, komto ce cbAtpwaT eAHa 
b Apyra. Hapn^aMe vv\ B/ioweHu if v\nv\ if-else KOHCTpyKunn. 

B/iaraHe Hapn^aMe nocraBHHeTO Ha if m/im if-else K/iay3a b Apyra if v\nv\ 
else KOHCTpyKunfl. BcflKa else K/iay3a ce OTHaca 3a HaM-6/iM3KO pa3no/io>Ke- 
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HaTa npeflxoflHa if K/iay3a. no to3m Ha^MH pa36npaMe koh else K/iay3a kbm 
KOfl if K/iay3a ce OTHaca. 

He e flo6pa npaKTi/iKa hmboto Ha B/iaraHe fla 6"bfle noBe^e ot Tpn, ToecT He 
Tpa6Ba fla 6"bflaT B/iaraHM noBe^e ottpm yc/iobhm KOHCTpyKunn eflHa b flpyra. 

Ako nopaflu eflHa m/im flpyra npi/mi/ma ce Ha/io>KM fla 6"bfle HanpaBeHo B/iaraHe 
Ha noBe^e ot Tpn KOHCTpyKunn, to Tpa6Ba fla ce Tbpcn npo6/ieM b apxi/rreK- 
TypaTa Ha cb3flaBaHaTa nporpaMa m/im npM/io>KeHMe. 

B/io>KeHM if KOHCTpy KLjkiki - npiiMep 

ripuMep 3a ynoTpe6a Ha BJiOKeHM if KOHCTpyKunn: 



Scanner input = new Scanner ( System . in) ; 
System. out .println ( 

"Please enter two numbers (on separate lines) ."); 
int first = input . nextlnt () ; 
int second = input . nextlnt () ; 
if (first == second) { 

System . out .println (" These two numbers are equal."); 
} else { 

if (first > second) { 

System. out .println ("The first number is greater."); 

} else { 

System. out .println ("The second number is greater."); 

} 

} 



B npuMepa ce BtBewflaT flBe 41/icna v\ ce cpaBHHBaT Ha flBe crbriKi/i: rrbpBo ce 
cpaBHABaT fla/in ca paBHM v\ aKO He ca, ce cpaBHABaT othobo, 3a fla ce 
ycTaHOBM Koe ot <-\v\cnara e no-ro/iflMO. Eto npuMepeH pe3y/iTaT ot pa6oTaTa 
Ha ropHMfl KOfl: 



Please enter two numbers (on separate lines) . 

2 
4 

The second number is greater . 



B/iomeHM if kohctpykmmm - flo6pn npaKTMKM 

rioflxoflu, komto e npenop"b4MTe/iHo fla 6"bflaT c/ieflBaHM npn nucaHeTo Ha 

BJlOKeHkl if KOHCTpyKUMM: 

- M3no/i3BaMTe 6/iOKOBe, 3arpafleHM c Kb,qpaBi/i cko6m { } c u,en M36arBaHe 
Ha flBycMnc/ine; 

- M3no/i3BaMTe else K/iay3a c/iefl BCflKa if K/iay3a, KoraTO e bt^mokho; 

- riocTaBAMTe yc/iOBHMTe cMTyaunn, komto >Ke/iaeTe fla 6"bflaT nsnt/iHeHM 
ntpBn Ha ntpBO macto; 
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- OopMaTupaMTe BMHarn nporpaMHua koa, c ue/i fla 6"bfle /iecHO 4eTMM i/i 
fla He no3Bo/iflBa flBycMnc/ine; 

- no-flo6pe e M3no/i3BaHeTO Ha switch-case KOHcrpyKui/m BMecTo bjio- 

>KeHM if KOHCTpyKUMM, KOraTO TOBa e B133MOKH0; 

Yc/iOBHa KOHCTpy K141151 switch-case 

B c/ieflBaiuaTa ceKu,v\n me 6"bfle pa3rvieflaHa yc/iOBHaTa KOHCTpy klima switch 

3a M360P M3Me>Kfly CnMCbK OT B"b3M0>KH0CTI/l. 

KaK pa6oTM switch-case KOHCTpyKMMATa? 



KoHCTpyKUMATa switch npaBM M36op M3Me>Kfly 4acTM ot nporpaMeH koa Ha 
6a3aTa Ha M3Mnc/ieHaTa ctomhoct Ha onpefle/ieH ue/io^nc/ieH M3pa3 (ue/io'-mc- 
nen ce/ieKTop). OopMarbT Ha KOHCTpyKunaTa 3a M36op Ha BapnaHTe: 



switch (uejioyMCJieH cejieKTop) 


{ 






case uejioyMCJieHa-cTOMHocT- 


1: 


KOHCTpyKUHH ; 


break; 


case uejioyMCJieHa-CTOMHocT- 


2: 


KOHCTpyKUMfl ; 


break; 


case uejioyMCJieHa-CTOMHocT- 


3: 


KOHCTpyKUHH ; 


break; 


case uejioyMCJieHa-CTOMHocT- 


4: 


KOHCTpyKUMfl ; 


break; 


// ... 








default: kohctpykumh; 

} 









Ue/iOLinc/ieHMflT ce/ieKTop e M3pa3, flaBam KaTO pe3y/iTaT ue/io^nc/ieHa 
ctomhoct. OnepaTopvr switch cpaBHHBa pe3y/iTaTa ot ue/iOHnc/ieHMfl ce/ieK- 
Top c BCflKa eflHa ue/io^nc/ieHa ctomhoct (eTMKeT). Ako ce OTKpue cbBna- 
fleHne, ce M3n"b/iHflBa cbOTBeTHaTa KOHcrpy kliha (npocTa v\nv\ cbcraBHa). Ako 
He ce OTKpue cbBnafleHne, ce M3n"bJiHflBa default KOHCTpyKunaTa. Ctom- 
Hocira Ha ue/iOHnc/ieHMfl M3pa3 Tpa6Ba 3afl"b/i>KMTe/iH0 fla 6"bfle M34nc/ieHa 
npeflu fla ce cpaBHHBa c ue/io^nc/ieHMTe ctomhoctm Bvrpe b switch KOHcrpyK- 

UMSTa. 

Bn>KflaMe, 4e b ropHaTa flecjjMHuunfl BceKM case saBtpiuBa c break, KoeTO 
BOflu flo npexofl KbM Kpaa Ha tajioto Ha switch. ToBa e CTa Hfla pth m si t Ha^MH 
3a M3rpa>KflaHe Ha switch KOHCTpyKuna, ho break e He3afl"b/i>KMTe/iHa Knay3a. 
Ako zinncBa, koavt c/iefl case KOHCTpyKunaTa, npn koato e cpeiflHaTO 
cbBnafleHne Me>K,qy cTOMHOcira Ha ce/ieKTopa v\ Ha eTMKeTa, me ce nsnt/iHn v\ 
c/iefl TOBa me 6"bflaT nsnt/iHeHM ko h CTpy kli m MTe Ha flpyrnTe case-onepaTopn 
HaflO/iy, He3aBMCMM0 <-\e cto mho cTMTe Ha TexHMTe eTMKe™ He 6nxa 
cbBnaflHa/in etc CTOMHOcira Ha ce/ieKTopa. ToBa npofl"b/i>KaBa flOKaTO 6"bfle 
flOCTurHaTa break K/iay3a c/iefl hakoh case KOHCTpyKuna. Ako TaKaBa He 6"bfle 
AOCTHTHaTa, nsnt/iHeHneTO me npofl"b/i>KM flo flOCTuraHe Ha Kpaa Ha switch. 

Ot flafleHaTa Ae4>kiHkiL(km Ha KOHcrpyKumiTa switch 3a6e/iH3BaMe, <-\e c/iefl 
KOHCTpyKUMATa Ha default jiwicBa break. ToBa HflMa 3Ha4eHne, 3aiflOTO b 
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cnyLiafl cnefl default KOHcrpyKUMHTa ha Ma flpyrn case KOHCTpyKunn 3a 
M3n"b/iHeHne, a ce 6e/ie>KM Kpaa Ha thjioto Ha switch. nporpaMMCTvr MO>Ke fla 
nocTaBM cnefl default KOHCTpyKUMATa break, aKO TOBa e Ba>KHO 3a flo6pna 
ctm/i v\nv\ 3a noTOKa Ha M3Mnc/ieHMflTa. Tpa6Ba fla ce MMa npeflBMfl, <-\e He e 
3afl"b/i>KMTe/iH0 default KOHCTpyKUMATa fla e Ha nocneflHo macto, th Mowe fla 
6"bfle nocTaBeHa Haicbfle BhB BvrpeujHocTTa Ha switch KOHCTpyKunaTa. 

FlpaBM/ia 3a M3pa3a b switch 

KoHCTpyKUMATa switch e eflMH acen HannH 3a MMn/ieMeHTupaHe Ha M36op 

Me>Kfly MHO>KeCTBO BapnaHTM (TOeCT, M360P Me>Kfly HflKO/IKO pa3/lM4HM n"bTMlfla 

3a M3n"b/iHeHne). Ta M3MCKBa ce/ieKTop, komto ce M34nc/iflBa flo u,nno <-\v\cno or 
Tuna int, byte, char M/in enum. Ako MCKaMe fla M3no/i3BaMe, HanpuMep, hm3 
mjim mmc/10 c n/iaBaifla 3aneTaa KaTO ce/ieKTop, TOBa ha Ma fla pa6oTM b switch 
KOHCTpyKunfl. 3a Heue/io^nc/ieHM TunoBe flaHHM Tpa6Ba fla M3no/i3BaMe noc- 

JieflOBaTe/lHOCT OT if KOHCTpyKUMM. 

kl3no/i3BaHe Ha mho>k6ctbo eTMKeTM 

M3no/i3BaHeTO Ha mhokcctbo eTMKeTM e yqa'-iHO, KoraTO MCKaMe fla 6"bfle 

M3n"b/iHeHa eflHa m cbifla KOHCTpyKuna b noBe^e ot eflMH cny<-\av\. HeKa 
pa3r/ieflaMe c/ieflHua npuMep: 



int number 


= 6; 




switch 


(number) { 




case 


1 








case 


4 








case 


6 








case 


8 








case 


10: 


System, out. println ( "ywcnoTo 


He e npocTo!"); break; 


case 


2 








case 


3 








case 


5 








case 


7 




System . out .println ( ,ix 1mcjioto 


e npocTo ! " ) ; break; 


default: 

} 


System, out. println ( "He 3Ha.M 


KcLkbo e TOBa yMCJio!"); 



B T03M npuMep e MMn/ieMeHTupaHo M3no/i3BaHeTo Ha mhokcctbo en/iKe™ 4pe3 
HanncBaHeTO Ha case KOHCTpyKunn 6e3 break c/iefl tax, TaKa 4e b cny^aa 
ntpBo me ce m3hmc/im ue/io^nc/ieHaTa ctomhoct Ha ce/ieKTopa - TyK ra e 6, v\ 
c/iefl TOBa Ta3M ctomhoct me 3ano4He fla ce cpaBHHBa c BCflKa eflHa 
ue/iOMnc/ieHa ctomhoct b case KOHCTpyKUMMTe. BtnpeKM, 4e me 6"bfle cpeifl- 
HaTO cbBnafleHMe etc cTOMHOcira Ha ce/ieKTopa m TpeTaTa case KOHcrpyKUMH, 
M3irb/iHeHMeT0 me npofl"b/i>KM HaflO/iy flo cpemaneTO Ha rrbpBMfl break. 

Pe3y/iTaTbT ot npeflxoflHMfl nporpaMeH koa e: 
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*Ihgjioto He e npodo 



flo6pn npaKTMKM ripn M3no/i3BaHe Ha switch-case 

- flo6pa npaKTMKa npn M3no/i3BaHeTO Ha KOHcrpyKUMHTa 3a M36op Ha 
BapnaHT switch e default KOHcrpvKLii/iflTa fla 6"bfle nocraBHHa Ha 
nocneflHO macto, c u,en nporpaMHua koa fla 6"bfle no-/iecHO 4eTMM. 

- Ba>KH0 e fla ce M3no/i3BaT OTfle/iHM case kohctpykumm 3a o6pa6oTKa Ha 

pa3/lM4HM CMTyaUMM. 

- flo6pe e Ha ntpBO Macro fla 6"bflaT nocraBAHM 0He3M case kohctpykumm, 

KOMTO 06pa60TBaT HaM-4eCT0 B"b3HMKBaiflMTe CMTyaUMM. case KOHCTpyK- 
UMMTe, KOMTO 06pa60TBaT CMTyaUMM, B"b3HMKBaiflM no-paflKO MoraT fla 

6"bflaT nocTaBeHM Ha noc/ieflHo Macro. 

- flo6pe e case KOHcrpyKUMMTe fla 6"bflaT noflpexflaHM b a36y4eH pefl, aKO 
ue/io^nc/ieHMTe ctomhoctm, c komto ce cpaBHHBa ce/ieKTop"bT, ca ot 

CMMBO/ieH Tun. 

- flo6pe e case KOHCTpyKUMMTe fla 6"bflaT noflpexflaHM b HapacTBaifl pefl, 
aKO ue/io^nc/ieHMTe ctomhoctm, c komto ce cpaBHABa ce/ieKTop"bT, ca ot 
uejio^McneH tmih. 

- flo6pe e fla ce M3no/i3Ba default kohctpykuma 3a cMTyauMM, komto He 
MoraTfla 6"bflaT o6pa6oTeHM npM HopMa/iHO M3n"b/iHeHMe Ha nporpaMaTa. 

Ynpa>KHeHM5i 

1. fla ce HanMwe if-KOHcrpyKUMH, kohto M34McrmBa cTOMHOcira Ha flBe 
ue/io^Mc/ieHM npoMeH/iMBM m pa3MeHfl TexHMTe ctomhoctm, aKO CTOMHOcira 
Ha ntpBaTa npoMeH/iMBa e no-ro/iflMa ot BTopaTa. 

2. HanMiueTe nporpaMa, koato noKa3Ba 3HaKa (+ m/im -) ot MacmoTO Ha flBe 
pea/iHM 4Mc/ia, 6e3 fla ro npecMATa. 

3. HanMiueTe nporpaMa, kohto HaMMpa HaM-ro/iflMOTO no ctomhoct 4mc/io, 
M3Me>Kfly tpm flafleHM 4Mc/ia. 

4. HanMiueTe nporpaMa, kohto 3a flafleHa UMcfipa (0-9), 3aflafleHa KaTO bxoa, 
M3Be>Kfla MMeTO Ha uMcfipaTa Ha 6"b/irapcKM e3MK. 

5. HanMiueTe nporpaMa, kohto npM B"bBe>KflaHe Ha ko ecf) m 14 m e HTMTe (a, b m c) 

Ha KBaflpaTHO ypaBHeHMe: ax 2 + bx + c , M34McrmBa m M3Be>Kfla HeroBMTe 
pea/iHM KopeHM. 

6. HanMiueTe nporpaMa, kohto HaMMpa HaM-rormMOTo no ctomhoct 4mc/io 
M3Me>Kfly flafleHM 5 4Mcna. 

7. flafleHM ca hakojiko ue/iM 4Mc/ia. HanMiueTe nporpaMa, kohto HaMMpa 
0He3M noflMHO>KecTBa ot Tax, komto MMaT cyMa 0. n pMMepM : 
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- Ako ca flafleHM 4nc/iaTa {-2, -1, 1}, cyMaTa Ha -1 m 1 e 0. 

- Ako ca flafleHM 4nc/iaTa {3, 1, -7}, ha Ma noflMHoxecTBa etc cyMa 0. 

8. HanmueTe nporpaMa, kohto npn/iara 6oHyc to^km KbM flafleHM to^km b 
MHTepBa/ia [1..9] npe3 npmiaraHe Ha cneflHMTe npaBM/ia: 

- Ako T04KMTe ca Me>K,qy 1 m 3, nporpaMaTa tm yMHO>KaBa no 10. 

- Ako T04KMTe ca Me>K,qy 4 v\ 6, vv\ yMHO>KaBa no 100. 

- Ako T04KMTe ca Me>K,qy 7 m 9, rw yMHO>KaBa no 1000. 

- Ako T04KMTe ca 0 mjim noBe^e ot 9, ce OTne^aTBa c"bo6iueHne 3a 
rpeiuKa. 

9. HankiiueTe nporpaMa, kohto npeo6pa3yBa flafleHO 4nc/io b i/iHTepBa/ia 
[0..999] b TeKCT, cbOTBeTCTBa m Ha 6"b/irapcKOTo npon3HOUjeHMe. 
n pMMepki : 

- 0 -» "Hy/ia" 

- 273 — > "flBecTa cefleMfleceT m Tpn" 

- 400 -» " H eTM p M CTOTM H " 

- 501 — > "neTCTOTMH M eflHO" 

- 711 — » "CefleMCTOTMH m eflMHafleceT" 

Peuietmfl m yrrbTBaHkm 

1. riomeflHeTe ceKUMaTa 3a if KOHcrpyKUMM . 

2. Tpa6Ba fla M3no/i3BaTe noc/ieflOBaTe/iHOCT ot if KOHCTpyKunn. 

3. Tpa6Ba fla M3no/i3BaTe B/io>KeHM if KOHCTpyKunn. 

4. Tpa6Ba fla M3no/i3BaTe switch KOHcrpyKUMH. 

5. Ot MaTeMaTMKaTa e M3BecTH0, <-\e eflHO KBaflpaTHo ypaBHeHMe Mowe fla 
MMa eflMH m/im flBa pea/iHM KopeHa mjim B"bo6me fla ha Ma pea/iHM KopeHM. 
3a M34nc/iflBaHe Ha pea/iHMTe ko pe h m Ha flafleHo KBaflpaTHo ypaBHeHMe 
ntpBO ce HaMupa ctomhoctt3 Ha flucKpuMMHaHTaTa (D) no c/ieflHaTa 

4)opMy/ia: D = yjb 2 -4ac . Ako cTOMHOCTTa Ha flucKpuMMHaHTaTa e Hy/ia, to 
KBaflpaTHOTo ypaBHeHMe MMa eflMH flBoeH pea/ieH KopeH. Tom ce 

i/1341/ioiflBa no c/ieflHaTa <£opMyna: x 12 = — . Ako CTOMHOCTTa Ha flucKpn- 

2a 

MMHaHTaTa e no/iOKMTe/iHO 4Mc.no, to ypaBHeHneTO MMa flBa pa3/iM4HM 
pea/iHM KopeHM, komto ce M34nc/iaBaT no c/ieflHaTa chopMyna: 

-b±Jb 2 -4ac 

x l2 = . Ako CTOMHOCTTa Ha am ckpm MMHaHTaTa e 0TpMLiaTe/iH0 

2a 

4Mc/io, to KBaflpaTHOTo ypaBHeHMe ha Ma pea/iHM KopeHM. 
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6. M3no/i3BaMTe B/ioKeHM if KOHCTpyKUkin. MoxeTe fla M3no/i3BaTe KOHcrpyK- 
UMATa 3a unKb/i for, 3a kohto MOxeTe fla npo^eTeTe b MHTepHeT. 

7. M3nO/13BaMTe BJlOKeHM if KOHCTpyKUMM. 

8. M3no/i3BaMTe switch KOHCTpyKuna i/i HaKpaa M3BefleTe KaTo pe3y/iTaT Ha 
K0H30/iaTa npecMeTHaTaTa T04Ka. 

9. l/l3noji3BaMTe B/iOKeHM switch KOHCTpyKunn. fla ce o6"bpHe BHMMaHne Ha 
4nc/iaTa ot 0 AO 19 v\ Ha 0He3M, 4mmto eflUHnun e Hy/ia. 



fnasa 6. Umk/im 



ABTOp 

PyMflHa Tona/iCKa 

B 1*3314 TeMa... 

B HacTOfliuaTa TeMa me pa3r/ie,qaMe KOHCTpyKunnTe 3a umk/im, c komto MoweM 
fla M3n"b/iHaBaMe aaaeH cfiparMeHT nporpaMeH koa MHoroKpaTHo. IHe pa3me- 
flaMe KaK ce pea/iM3npaT noBTopeHna c yc/iOBue (while v\ do-while umk/im) m 
KaK ce pa6oTM c for- u menu. LUe aaaeM npuMepn 3a pa3/iM4HMTe b"B3mo>khoctm 
3a flecjDMHupaHe Ha umcb/i, 3a Ha^MHa mm Ha KOHcrpyi/ipaHe v\ 3a hakom ot 
ocHOBHMTe mm npM/io>KeHMfl . HaKpaa me pa3meflaMe KaK mokcm fla M3no/i3- 
BaMe hsko/iko uMK"b/ia eflMH b flpyr (B/ioxeHM umk/im). 
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KaKBO e "umktj/i"? 

B nporpaMnpaHeTO 4ecro ce Ha/iara MHoroKpaTHOTO i/Brrb/mei-me Ha aaaeHa 
noc/ieflOBaTe/iHOCT ot onepaunn. UnK-b/rbT (loop) e CTpyKTypaTa, koato 
no3Bo/iflBa TOBa M3n"b/iHeHne 6e3 m3/imijjho nucaHe Ha noBTapam ce koa. B 
3aBMCMM0CT0T BMfla Ha unK"b/ia, nporpaMHMfl KOfl b Hero ce noBTapa: 

- onpefle/ieHM ot cfn/iKcupaHO <-\v\cno rrbTM; 

- flOKaTo flafleHo yc/ioBue e M3n"b/iHeH0. 

U,MK"b/i, komto HMKora He cB"bpiuBa, ce Hapn^a 6e3KpaeH (infinite). 

KoHCTpyKUMA 3a umkid/i while 

EflMH ot HaM-npocTMTe m 4ecT0 M3no/i3BaHM umk/im e while. 



while (condition) { 
statements ; 

} 



Condition e M3pa3, komto Bp^ma 6y/ieB pe3y/iTaT - true mjim fasie. Tom 
onpefle/ia flOKora me ce M3irb/iHflBa tajioto Ha u,MKb.na m ce HapM^a - loop 
condition. 

Statements ca nporpaMHMHT koa, M3n"b/iHABaH b u,MKb.na. Te ce HapM^aT ta/io 
Ha uMKt/ia. 

npM while uMKt/ia ntpBO ce M3irb/iH5iBa 6y/ieBMfl M3pa3, aKO pe3y/iTaTbT ot 
Hero e true, ce M3irb/iHsiBa m noc/ieflOBaTe/iHOCTra ot onepauMM, TOBa ce 
noBTapa flOKaTo yc/ioBHMa M3pa3 He BtpHe false. ToBa e m npM4MHaTa 4ecTo 
fla 6"bfle HapM^aH u,MKbJi c npeaycnoBMe (pre-test loop). Eto ziorMnecKaTa 
cxeMa, no kohto ce M3irb/iH?iBaT while uMK/iMTe: 




Statement(s) 
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kl3no/i3BaHe Ha while umk/im 



While unK/iMTe M3n"b/iHflBaT rpyna onepaunn flOKaTO e b cmia flafleHO 
yc/iOBne. 

HeKa pa3meflaMe eflMH cbBceM npocT npi/iMep 3a i/i3no/i3BaHeTo Ha while 
UMK"b/i, npn komto caMO ce oTne^aTBaT Ha K0H30/iaTa <-\v\cnara b MHTepBa/ia ot 
0 flo 9 b HapacrBam pefl: 



// Initialize the counter 
int counter = 0; 
// Check the loop condition 
while (counter < 10) { 

/ / Execute statements in loop if the result is true 

System. out .printf ( "Number : %d%n", counter); 

// Change the counter 

counter++; 

} 



ripn M3n"b/iHeHne Ha npuMepHna koa no/iy^aBaMe c/ieflHi/m pe3y/iTaT: 



I* Problems © Javadoc fe; Dedaration Q Console £3 



<terminated> Test [Java Application] C: program Files \3ava\jre 1.6, Ofon \javaw.exe (23.08.2008 21:24: 12) 



Number 


0 


Number 


1 


Number 


2 


Number 


3 


Number 


4 


Number 


5 


Number 


6 


Number 


7 


Number 


5 


Number 


9 



HeKa flafleM ome npuMepn, 3a fla ce y6e,qi/iTe b no/i3aTa ot unicnuTe v\ fla bm 
noKa>KeM KaKBM 3afla4M MoweM fla pewaBaMe c umk/im. 



CyMMpaHe Ha MMc/iaTa ot 1 no N - npuMep 

B HacTOfliflMfl npuMep me pa3meflaMe KaK c noMoujja Ha unicb/ia while ce 
HaMupa cyMaTa Ha 4nc/iaTa ot l flo n. Hmc/ioto n ce 4eTe ot K0H30/iaTa. 

MHML4Ma/lM3MpaMe npOMeH/lMBMTe num M sum C"bC CTOMHOCT 1. B num Lfle na3MM 

TeKyiflOTO 4mc/io, KoeTO me flo6aBHMe icbM cyMaTa Ha npeflxoflHMTe. npn 
bcako npeMMHaBaHe npe3 umcb/ia me ro yBe/in^aBaMe c l, 3a fla no/iy-mM 
c/ieflBaiflOTo 4Mc/io, c/iefl KoeTO npn B/iM3aHe b umcb/ia npoBepaBaMe fla/in to 
OTroBapa Ha ycnoBi/ieTo Ha umcb/ia, ToecT fla/in e b MHTepBa/ia ot l flo n. sum 
e npoMeH/iMBaTa 3a cyMaTa Ha <-\v\cnara. I~lpi/i B/iM3aHe b umcb/ia flo6aBHMe KtM 
Hea nopeflHOTO 4mc/io 3anncaH0 b num. Ha K0H30/iaTa npuHTupaMe bcm^km num 
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(4nc/ia ot 1 flo N) c pa3fle/iMTe/i "+" m KpaMHua pe3y/iTaT ot cyMnpaHeTo cnefl 
npuK/iWHBaHB Ha umcb/ia. 



Scanner input = new Scanner ( System . in) ; ■ 
System . out .print ( "n = "); 
int n = input . next Int () ; 
int num = 1 ; 
int sum = 1; 

System . out .print ( "The sum 1"); 
while (num < n) { 

num++; 

sum += num; 

System. out .printf ( " + %d", num) ; 

} 

System . out .printf ( " = %d%n", sum) ; 



M3xofl"bT e nporpaMaTa e c/ieflHi/iflT: 



I* Problems Javadoc l : ; Declaration Q Console tl 



<terminated>Test [Java Application] C:V>rogram Files \3ava\jre 1.6. O^in \javaw.exe (23.08.2008 21:27:22) 



he sum 1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16+17 = 153 



HeKa flafleM ome eflMH npuMep 3a M3no/i3BaHe Ha while, npeflu fla npofl"b/i- 
>kmm K"bM flpyrnTe KOHCTpyKunn 3a opraHM3npaHe Ha umki^/i. 



npoBepKa 3a npocTO mmc/io - npuMep 

LU,e HanmueM nporpaMa, c koato fla npoBepaBaMe fla/in flafleHO <-\v\cno e 
npocTO. Hmc/ioto me 4eTeM ot K0H30/iaTa. KaKTO 3HaeM ot MaTe MaTM KaTa , 
npocTO e bchko 4mc/io, KoeTO ocBeH Ha ce6e cm m Ha 1, He ce fle/in Ha flpyrn 
4nc/ia. Mo>KeM fla npoBepuM fla/in 4mc/ioto num e npocTO, KaTO b umktd/i 
npoBepuM fla/in ce fle/in Ha bcm^km 4nc/ia Me>Kfly 2 m Vnum: 



Scanner input = new Scanner ( System . in) , ; 
System. out .print ("Enter a positive Number: " ) ; 
int num = input . nextlnt () ; 
int divider = 2; 

int maxDivider = (int) Math . sqrt (num) ; 
boolean prime = true; 

while (prime && (divider <= maxDivider)) { 
if (num % divider ==0) { 
prime = false; 

} 

divider++; 

} 

System . out .println (" Prime? " + prime); 
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npoMeH/iMBaTa divider, M3no/i3BaMe 3a cTOMHOcrra Ha eBeHTya/iHi/m fle/ii/iTe/i 

Ha 4MC/10T0, MHML4Ma/lM3MpaMe B Ha^a/IOTO C 2. maxDivider e MaKCMMa/lHMflT 

B"b3Mo>KeH fle/iMTe/i, komto e paBeH Ha KopeH KBaflpaTeH ot 4mc/ioto (aKo 
MMaMe fle/iMTe/i, no-ro/iflM ot Vnum, to 6m Tpa6Ba/io num fla MMa v\ flpyr fle/in- 
Te/i, komto e o6a4e no-Ma/i"bK ot Vnum v\ 3aT0Ba HAMa cMMCb/i fla npoBepaBaMe 
4nc/iaTa, no-ro/ieMM ot Vnum). TaKa HaMa/iflBaMe 6poa Ha MTepaunnTe Ha 
umcb/ia. flpyra npoMeH/iMBa ot 6y/ieB ™n prime me M3no/i3BaMe 3a pe3y/i- 
TaTa. ntpBOHaLia/iHO, HeKa HeMHaTa ctomhoct e true, npn npeMMHaBaHe npe3 
UMK"b/ia, aKO ce OKawe, 4e mmc/ioto MMa fle/iMTe/i, cTOMHocira me cTaHe false. 
B to3m npuMep yc/iOBneTO Ha while umcb/ia ce cbcroi/i ot flBe noflyc/iOBna, 
komto ca cB"bp3aHM c .nori/mecKi/m onepaTop && (jiori/mecKo m). B to3m c/iy^aM, 
3a fla 6"bfle M3n"b/iHeH unKt/ia, Tpa6Ba m flBeTe fla ca BepHM eflHOBpeMeHHo, 
KoeTO cbiflo BOflu flo HaMa/iflBaHe 6poa Ha MTepaunnTe, 3aifl0T0 HaMnpaMKM 
eflMH fle/iMTe/i prime CTaBa false m yc/iOBneTO Be^e He e M3n"b/iHeH0. ToBa 
03Ha4aBa, <-\e unKt/ia ce nsnt/iHflBa flo HaMnpaHe Ha ntpBua fle/iMTe/i Ha 

4MC/10T0. 



Eto KaK M3r/ie>Kfla pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha ropHna npuMep: 



[*_ Problems @ Javadoc EJ> Dedaration | Q 


[*_ Problems @ Javadoc HJ> Dedaration Q 


<terminated>Test [Java Applicatjon] Ci^rogram 


<terminated> Test [Java Application] C: program 


Enter a positive Number : 
Prime? true 


Enter a positive Number: 34 
Prime? false 



OnepaTop break 

OnepaTopvr break ce M3no/i3Ba 3a M3/iM3aHe ot unKt/ia. Onepau,MMTe b 
u,MKb/ia ce M3n"b/iHflBaT b cbOTBeTHi/m mm pefl i/i npn flocTuraHe Ha onepaTopa 
break, He3aBMCMMo fla/in yc/iOBneTO 3a M3/iM3aHe ot u,MK"b/ia e M3n"b/iHeHO, 
M3n"b/iHeHneT0 Ha unKt/ia ce npeKpaTHBa, KaTo KOfla c/iefl break He ce 
M3n"b/iHflBa. 

kl3MMc/i5iBaHe Ha 4>aKTopne/i - npuMep 

B T03M npuMep me npecMeTHeM rjpaKTopne/ia Ha BtBefleHo npe3 KOH30/iaTa 
4MC/10 c noMOurra Ha 6e3KpaeH while umk^/i m onepaTopa break, fla cm 
npunoMHMM ot MaTeMaTMKaTa KaKBo e rjpaKTopne/i v\ KaK ce M34nc/iflBa. ToBa e 
4)yHKu,na Ha ecTecTBeHO 4nc.no n, kohto M3pa3flBa npon3BefleHneTo Ha bcm^km 
ecTecTBeHM 4nc/ia, no-Ma/iKM v\nv\ paBHM Ha n. 3anncBa ce n! v\ no 
flerJpMHnu,Mfl : 

- n! = 1*2*3 (n-l)*n, 3a n>l; 

- 1! = 1; 

- 0! = 1. 

N! Mowe fla ce M3pa3M 4pe3 rjpaKTopne/i ot ecTecTBeHM 4nc/ia, no-Ma/iKM ot n: 



228 



BtBefleHkie b nporpaMkipaHeTO c Java 



- n! = (n-l)!n, KaTO M3no/i3BaMe Ha^a/iHaTa ctomhoct 1! = 1. 

ToBa me M3no/i3BaMe m Hue, 3a fla m34mc/imm cfiaKTopMe/ia Ha n. 
MHML4Ma/iM3npaMe npoMeH/iMBaTa factorial c 1, a n - 4eTeM ot K0H30/iaTa. 
while umcb/ivr, komto me KOHCTpynpaMe, MCKaMe fla e 6e3KpaeH. 3a Ta3M u,en 
yc/iOBneTO Tpa6Ba BMHarn fla e true. U4e M3no/i3BaMe onepaTopa break, 3a fla 
npeKpaTMM umcb/ivr, KoraTo n flocTurHe 1. CaMOTo M34Mc/ieHne me 3ano4HeM 
ot mmc/ioto n, c Hero me yMHOwaBaMe factorial, c/iefl KoeTO n me 
HaMa/iflBaMe c 1. \Anv\ me CMeTHeM cjDaKTopne/i no cneflHaTa cf)opMy/ia: n*(n- 
l)*(n-2)*...*3*2, npn n=l npeKpaTflBaMe M3n"b/iHeHneT0 Ha umcb/ia. 



Scanner input = new Scanner ( System . in) ; 
int n = input . next Int () ; 
// "long" is the biggest integer type 
long factorial = 1 ; 
// Perform an "infinite loop" 
while (true) { 
if (n == 1) { 
break; 

} 

factorial *= n; 
n--; 

} 

System. out .println ( "n! = " + factorial); 



Ako BtBefleM 10 KaTO bxoa, Ha K0H30/iaTa me bmamm c/ieflHua pe3y/iTaT: 



10 

n! = 3628800 



KoHcrpyKLjMfl 3a umki>/i do-while 

Do-while unKb/i"bT e aHa/iorn4eH Ha while umcb/ia, caMO <-\e npn Hero 
npoBepKaTa Ha 6yneBi/m M3pa3 ce npaBM c/iefl M3n"b/iHeHneT0 Ha onepaunnTe b 
LiMKb/ia. T03M Tun umk/im ce Hapn^aT - umk/im c yc/iOBue b Kpafl (post-test 
loop). 

Eto KaK M3me>Kfla eflMH do-while umcb/i: 



do { 

statements ; 

} 

while (expression) ; 



CxeMaTM4H0 do-while unK/iMTe ce M3n"b/iHflBaT no c/ieflHaTa jiori/mecKa cxeMa: 
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Statement(s) 




kl3no/i3BaHe Ha do-while mmk/im 

Do-while uMKb/ivr ce M3no/i3Ba, KoraTo MCKaMe fla cm rapaHTupaMe, Me 
nopeflnuaTa ot onepaunn b Hero me 6"bfle MHoroKpaTHO, ho Mafi-Ma/iKO 

BeflKb>K. 

M3MMc/i5iBaHe Ha 4>aKTopMe/i - npMMep 

B T03M npMMep OTHOBO me M34MC/1MM CfiaKTOpMe/ia Ha flafleHO 4MC/10 n, HO T03M 

nhT BMecTo 6e3KpaeH while unKb/i, me M3no/i3BaMe do-while. JlornKaTa e 
aHa/iorn4Ha Ha Ta3M b npeflHua npi/iMep. YMHo>KaBaMe bchko cneflBamo <-\v\cno 
c npon3BefleHneTO Ha npeflxoflHMTe v\ ro HaMa/iflBaMe c 1, cnep, Koero 
npoBepaBaMe p,anv\ to Bee oiue e no-ro/iflMO ot 0. HaKpaa oTne^aTBaMe 
no/iyLieHMfl pe3y/iTaT Ha K0H30/iaTa. 



Scanner input = new Scanner ( System . in) ; • 
System . out .print ( "n = "); 
int n = input . next Int () ; 
long factorial = 1; 
do { 

// Multiply to become next value of factorial 
factorial *= n; 

/ / Decrement n to get next number 
n--; 

} while (n > 0); // Check the loop condition 
System . out .println ( "n ! = " + factorial); 



Eto ro m pe3y/iTaTbT ot M3n"b/iHeHne Ha ropHi/m npi/iMep npn n=7: 



n = 7 

n! = 5040 



Hei<a flafleM oiue eflMH, no-MHTepeceH, npi/iMep. 
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FlpoM3BefleHMe b MHTepBa/ia [N...M] - npMMep 

B to3m npuMep me HaMepuM npon3BefleHneTO Ha bcm^km 41/icna b MHTepBa/ia 
[N...M]. Ha^a/iHaTa ctomhoct Ha MHTepBa/ia a npucBOABaMe Ha ue/io^nc/ieHaTa 
npoMeH/iMBa num. B/iM3aMKM b unKt/ia ntpBO me npecMATaMe npon3BefleHneTO 
Ha 4nc/iaTa flo num. ToBa npon3BefleHne me 3anncBaMe b product, cnefl KoeTO 
num me ro yBe/in^aBaMe c 1 m ukiKb/ivr me ce M3n"b/iHflBa flOKaTO num He craHe 
paBHO Ha m. 



Scanner input = new Scanner ( System . in) ; 

II Read the end values of the interval n.. .m from the console 

int n = input . next Int () ; 

int m = input . next Int () ; 

int num = n; 

long product = 1 ; 

do { 

product *= num; 

num++; 
} while (num <= m) ; 

System . out .println ( "product [n . .m] = " + product); 



KaTO pe3y/iTaT me no/iy^MM Hemo TaKOBa: 



2 
6 

product [n . .m] = 720 



KoHcrpyKLjMfl 3a umki>/i for 

For-MMK/lMTe Ca Ma/IKO nO"C/10>KHM OT while M do-while UMK/lMTe, HO 3a 

CMeTKa Ha TOBa MoraT fla pewaBaT no-c/io>KHO 3afla4M c no-Ma/iKO nucaHe Ha 
KOfl. XapaKTepHaTa 3a for-uMhCb/ia cTpyKTypa e cneflHaTa: 



for (initialization; test; update) { 
statements ; 

} 



Tfl ce cbCTOM ot MHML4na/iM3auMOHHa 4acT 3a 6pofl4a, 6y/ieBO yc/iOBue, M3pa3 
3a o6HOBABaHe Ha 6pofl4a m thjio Ha umcb/ia. Bpofl4"bT Ha for umcbjia ro 
0T/iM4aBa ot flpyrnTe umk/im. BpoflT Ha MTepaunnTe Ha T03M umcb/i HaM-4ecTo 
ce 3Hae ome npeflu p,a 3ano4He M3n"b/iHeHneT0 My. 

Be3KpaeH ui/ncb/i (infinite loop) 4pe3 onepaTopa for ce KOHcrpyi/ipa no 
c/ieflHMfl Ha^MH : 



for ( ; ; ) { 

statements ; 
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} 



Ee3KpaeH uMicb/i 03Ha4aBa uMicb/i, komto HMKora He 3aB"bpiuBa. 06nKHOBeHO b 
HaniMTe nporpaMM HHMaMe Hy>K,qa ot 6e3KpaeH uMKb/i, ocBeH, aKO HHKb,qe b 
Tfl/iOTo My He M3no/i3BaMe break, 3a aa 3aB"bpiuMM uMKb/ia npe>K,qeBpeMeHHO. 

klHML4Ma/iM3ai4M5i Ha for MHKt/ia 



For-unK/iMTe MoraTfla MMaT MHnuna/insaunoHeH 6/iok: 



for (int num = 0 ; . . . ; . . 


) { 


// Can use num here 




} 




// Cannot use num here 





Tom ce M3n"b/iHflBa BeflH"b>K, to^ho npeflu B/iM3aHe b uMKb/ia. 06nKH0BeH0 ce 
M3no/i3Ba 3a fleicnapupaHe Ha npoMeH/iMBaTa-SpoflLi. Ta3M npoMeH/iMBa e 
"BMflMMa" m Mowe fla ce M3no/i3Ba caMO b paMKMTe Ha uMKb/ia. 



Yc/iOBMe Ha for i\vnn»na 

For-unK/iMTe MoraTfla MMaT yc/iOBue 3a noBTopeHne: 

for (int num = 0; num < 10 ; . . .) { 

// Can use num here 

} 

// Cannot use num here 



To ce M3n"b/iHflBa BeflHtw, npeflu BCflKa MTepauna Ha umcb/ia. npn pe3y/iTaT 
true ce M3n-b/iHflBa thjioto Ha uMKb/ia, a npn false to ce nponycKa v\ ce 
npeMMHaBa KbM ocTaHa/iaTa 4acr ot nporpaMaTa. M3no/i3Ba ce KaTO loop 
condition (yc/iOBue Ha uMKb/ia). 

06HOB5iBa H6 Ha BOflemaTa npoMeH/iMBa 

noc/ieflHaTa <-\acr ot eflMH for-uMKb/i cbfltpwa koa, komto o6hobh Ba BOflemaTa 
npoMeH/iMBa: 

for (int num = 0; num < 10; num++) { 

// Can use num here 

} 

// Cannot use num here 



Tom ce M3irb/iHflBa criea KaTO e npMK/iK)4M/io M3irb/iHeHMeT0 Ha th/ioto Ha 
UMKb/ia. HaM-4ecT0 ce M3no/i3Ba 3a o6HOBHBaHe cTOMHOcira Ha 6poflHa. 
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kl3mic/i5iBaHe Ha N^M - npMMep 



U4e HanniueM nporpaMa, kohto npecMHTa m-TaTa cTeneH Ha <-\wcno n. me 
i/i3no/i3BaMe for-umcb/i. MHML4Ma/iM3npaMe npoMeH/iMBaTa-6poaM (int i = 0). 
Onpeae/iflMe yc/ioBneTo Ha umcb/ia - i < m, TaKa uMhCb/ivr ce M3n"b/iHflBa ot o 
AO m-i m/im T04H0 m rivm. \~\pv\ BCflKO i/Birb/i HeHMe Ha umcb/ia n me ce Bflura 
Ha nopeflHaTa CTeneH v\ HaKpaa me npuHTupaMe pe3y/iTaTa, 3a aa bmamm 
npaBM/iHO nv\ pa6oTM nporpaMaTa. 



Scanner input = new Scanner ( System . in) 
System. out .print ("n=") ; 
int n = input . next Int () ; 
System . out .print ( "m=" ) ; 
int m = input . next Int () ; 
long result = 1; 
for (int i = 0; i < m; i++) { 
result *= n; 

} 



System . out .print In ( "n A m 



+ result) 



Eto KaK M3me>Kfla M3xofl"bT ot nporpaMaTa npn n=2 v\ m=10: 



lL Problems ^' Javadoc L ; Declaration Q Console £i 



<terminated>Test [Java Application] C: program Files \Java\jr 



10 

m = 1024 



For-MMKT»/l C H51KOJ1KO fipOMGHJlMBM 

C KOHCTpyKUMATa 3a for-L4MKb/i Mo>KeM fla no/i3BaMe eflHOBpeMeHHo hako/iko 
npoMeH/iMBM. Eto eflMH npi/iMep, b komto MMaMe flBa 6pofl4a. Eauhmat ce 
flBM>KM ot 1 Harope, a apyri/mT ce abm>km ot 10 HaflO/iy: 

for (int small=l, large=10; small<large; small++, large--) { 
System. out .printf ( "%d %d\n", small, large); 

} 



Yc/iOBneTO 3a npeKpaTABaHe Ha umcb/ia e 3acTbnBaHe Ha 6pofl4MTe. B KpafiHa 
CMeTKa ce no/iy4aBa c/ieflHua pe3y/iTaT: 



1 10 

2 9 

3 8 

4 7 

5 6 
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OnepaTop continue 

OnepaTopvr continue cnupa TeKymaTa MTepauna Ha HaM-BvrpeujHi/m ui/iKb/i, 
ho He M3/iM3a ot Hero. C noMOurra Ha c/ieflBaiunfl npuMep me pa3meflaMe KaK 
T04H0 ce M3no/i3Ba T03M onepaTop. 

IHe HaMepuM cyMaTa Ha bcm^km He^eTHM ecTecTBeHM 41/icna b MHTepBa/ia 
[l...n], komto He ce fle/iHT Ha 7. IHe M3no/i3BaMe for-umcb/i. npn 
MHML4Ma/iM3npaHe Ha npoMeH/iMBaTa me v\ 3aflafleM ctomhoct 1, TbM KaTO TOBa 
e rrbpBOTO HeneTHO ecTecTBeHO Mkicno b MHTepBa/ia [l...n]. IHe npoBepaBaMe 
fla/in i e Bee ome b MHTepBa/ia (i <= n). B M3pa3a 3a o6hobh BaHe Ha 
npoMeH/iMBaTa me a yBe/in^aBaMe c 2, 3a fla pa6oTMM caMO c HeneTHM m-icna. 
B Tfl/iOTO Ha unKb/ia me npaBMM npoBepKa fla/in 4mc/ioto ce fle/ii/i Ha 7. Ako 
TOBa e M3n"b/iHeHo M3BMKBaMe onepaTopa continue, komto me npeKpa™ 
M3n"b/iHeHneT0 Ha uMKb/ia (HHMa fla flo6aBM TeKymoTo <-\v\cno KbM cyMaTa). IHe 
ce M3B"bpiiiM o6HOBABaHe Ha npoMeH/iMBaTa m me npofl"b/i>KM M3n"b/iHeHneTo Ha 
UMKb/ia. Ako He e i/i3n"b/iHeHo me npeMi/me KbM o6hoba BaHe Ha cyMaTa c 

4MC/10T0. 



Scanner input = new Scanner ( System . in) ; 
int n = input . next Int () ; 
int sum = 0; 

for (int i = 1; i <= n; i += 2 ) { 
if (i % 7 == 0) { 
continue ; 

} 

sum += i; 

} 

System . out .println (" sum = " + sum); 



Pe3y/iTaTbT ot npuMepa npn n=26 e cneflHi/iflT: 



26 

sum = 141 



Pa3WMpeHa kohctpykuma 3a umkii/i for 

Ot Bepcufl 5 Ha Java 3a yflo6cTBO Ha nporpaMi/icn/rre 6eiue flo6aBeHa ome 
eflHa KOHCTpyKunfl 3a uMKb/i, t. Hap. foreach KOHCTpyKuna, Hapn^aHa ome 

pa3UJMpeH for-UMKb/l. Ta3M KOHCTpyKUMfl c/iy>KM 3a o6xo>KflaHe Ha BCM4KM 

e/ieMeHTM Ha flafleH MacuB, crmcbK v\nv\ KO/ieKuna ot e/ieMeHTM. noflpo6HO c 
MacuBMTe me ce 3ano3HaeM b TeMaTa " MacuBn ", ho 3a MOMeHTa MO>KeM fla cm 
npeflCTaBAMe eflMH MacuB KaTO noc/ieflOBaTe/iHOCT ot 4nc/ia v\nv\ flpyrn 
e/ieMeHTM. 



Eto KaK M3r/ie>Kfla eflMH pa3LunpeH for-uMKb/i: 
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for (variable 


collection) { 


statements ; 




} 





KaKTO BM>KflaTe, tom e 3Ha4MTe/iH0 no-npocT ot craHflapTHi/ifl for-umcb/i n 
3aTOBa MHoro-^ecTO ce npeflno^nTa ot nporpaMMCTMTe, Thti KaTO cnecraBa 
nucaHe. 



Eto eflMH npuMep, b komto me BMflMTe pa3Lunpei-mfl for-umcb/i BfleficrBi/ie: 



int[] numbers = {2, 3, 5, 7, 11, 13, 17, 19}; 
for (int i : numbers) { 

System. out .printf ( "%d ", i); 

} 

System . out .println ( ) ; 

String[] towns = {"Sofia", "Plovdiv", "Varna", "Bourgas"}; 
for (String town: towns) { 

System . out .printf ( "%s ", town) ; 

} 



B npuMepa ce cb3flaBa MacuB ot 4nc/ia m cnefl TOBa Te ce o6xo>KflaT c 
pa3Lui/ipem/m for-umcb/i v\ ce OTne^aTBaT Ha K0H30/iaTa. Cnefl TOBa ce cb3flaBa 
MacuB ot MMeHa Ha rpaflOBe (cmmbo/ihm HM30Be) m no cbiuna Ha^MH ce 
OTne^aTBaT Ha KOH30/iaTa. Eto KaK"bB e pe3y/iTaTbT ot npuMepa: 



2 3 5 7 11 13 17 19 

Sofia Plovdiv Varna Bourgas 



B/10>KeHM UMK/IM 

B/io>KeHMTe 14MK/1M npeflCTaB/iflBaT kohctpykuma ot hhko/iko umcb/ia eflMH b 
flpyr. HaM-BvrpeujHkifl umcb/i ce M3n"b/iHflBa Hafi-MHoro nvm. B npniMepHaTa 
KOHCTpyKunfl no flo/iy me pa3r/ieflaMe npuMep 3a B/io>KeH umcb/i. Cnefl 
MHML4Ma/iM3auna Ha ntpBMfl for umktj/i me 3ano4He fla ce M3n"b/iHflBa BTopna. 
U4e ce MHML4Ma/iM3npa npoMeH/iMBaTa My, me ce npoBepn yc/iOBneTO v\ me ce 
M3n"b/iHflT M3pa3MTe b Hero, cnefl KoeTO me ce o6hobm npoMeH/iMBaTa v\ me 
npofl"b/i>KM M3n"b/iHeHneTO Ha to3m unKb/i, flOKaTO yc/ioBneTO My He BtpHe 
false. B to3m c/iy^aM me ce BtpHe b ntpBua for umcb/i, me ce i/i3B"bpuji/i 
o6HOBABaHe Ha HeroBaTa npoMeH/iMBa v\ othobo me 6"bfle M3n"b/iHeH u,env\n 
btopm unK"b/i. 06nKHOBeHo 2 for umcbjia ce M3no/i3BaT 3a MaHnny/iaunfl Ha 

flByMepHM MaCMBM. B/10>KeHMTe UMK/1M, M3nO/13BaHM Heo6MMC/ieHO, MOraT fla 

B/iOLuaT npoM3BOflMTe/iHOCTTa Ha nporpaMaTa. 



for (initialization; test; update) { 
for (initialization; test; update) { 
statements ; 
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} 

} 



OTnenaTBaHe Ha TpwbrbJi hhk - npMMep 

HeKa cm nocTaBMM c/ieflHaTa 3afla4a: no flafleHO 4mc/io n p,a OTne^aTaMe Ha 
K0H30/iaTa Tpn"brb/iHMK c n Ha 6poM pefla, M3r/ie>KflaiM no c/ieflHua Ha^MH : 



l 

1 2 
12 3 

12 3. . . n 



ToBa me HanpaBMM c flBa for-uMKb/ia. BtHiuHMfl me hm o6xo>Kfla peflOBeTe, a 
BtTpeiuHMfl - e/ieMeHTMTe b Tax. KoraTO CMe Ha ntpBua pefl, Tpa6Ba fla 
OTne^aTaMe "1" (1 e/ieMeHT, 1 MTepauna Ha BvrpeujHMfl uMKb/i). Ha BTopua - 
"1 2" (2 e/ieMeHTa, 2 MTepaunn). Bn>KflaMe, <-\e MMa 3aBMCMM0CT Me>KAy pefla, 
Ha komto CMe m 6poa Ha e/ieMeHTMTe, komto me OTne^aTBaMe. ToBa hm flaBa 
MHcfjopMaunfl 3a onpefle/iflHe KOHcrpyKUMHTa Ha BvrpeujHi/m uMKb/i: 

- MHML4Ma/iM3npaMe npoMeH/iMBaTa c 1 (ntpBOTO <-\v\cno, KoeTO me 
OTne^aTaMe) = > col = 1; 

- yc/iOBneTO hm 3aBncn ot pefla, Ha komto CMe. Tom orpaHM^aBa 
e/ieMeHTMTe = > col < = row; 

- o6HOBABaMe npoMeH/iMBaTa yBe/iM^aBaMKM a c 1. 

Ha npaKTMKa Tpa6Ba fla HanpaBMM eflMH for-uMKb/i (BtHweH) ot 1 ao n (3a 
peflOBeTe) m b Hero ome eflMH for-uMKb/i (BvrpeujeH) 3a 4Mc/iaTa b TeKymHfl 
pefl, komto fla e ot 1 ao HOMepa Ha TeKyiflMfl pefl. B^hluhmat umkb/i xoam no 
peflOBeTe, a BvrpeujHMflT - no BcaKa ot KO/iOHMTe 3a TeKymna pefl. B KpaMHa 
CMeTKa no/iy^aBaMe c/ieflHMa cope koa: 

Scanner input = new Scanner ( System . in) ; 

int n = input . next Int () ; 

for (int row = 1; row <= n; row++) { 

for (int col = 1; col <= row; col++) { 
System. out .print (col + " "); 

} 

System. out .println () ; 

} 



Ako ro M3n"b/iHMM, me ce y6eAMM, 4e pa6oTM KopeKTHO. Eto KaK M3me>KAa 
pe3y/iTaTbT npM n=7: 
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<7i 

[__ Problems 


f _ fa 

@ Javadoc [i^. Declaration 


□ Console £3 


<terminated>Test [Java Application] C:Vrogram Files \Java\jre 1.6.0 



1 

1 2 

12 3 

12 3 4 

1 2 3 4 5 

1 2 3 4 5 6 

1 2 3 4 5 6 7 



FlpocTM MMc/ia b flafleH MHTepBa/i - npMMep 

fla pa3meflaMe om.e eflMH npi/iMep 3a B/ioweHM umk/im. nocraBflMe cm 3a u,en 
fla OTne^aTaMe Ha KOH30/iaTa bcm^km npocTM 41/icna b MHTepBa/ia [N, M]. 
HHTepBa/i"bT me orpaHM4MM c for-unKb/i, a 3a npoBepKaTa 3a npocro 4Mc.no 
me M3no/i3BaMe B/io>KeH while umcb/i. JlornKaTa, no kohto npaBMM npoBep- 
KaTa 3a npocro mic/io, Be^e hm e no3HaTa. BtB for-unKt/ia kiHkiL(kia/iki3kipaMe 
npoMeH/iMBaTa fla e paBHa Ha Ha^a/iHaTa ctomhoct Ha MHTepBa/ia, me 
npoBepaBaMe npn BCflKa MTepauna fla/in HeMHaTa ctomhoct Bee om.e e b Hero 
m HaKpaa me yBe/ii/maBaMe c 1. Cnefl npeMi/maBaHe npe3 while unKb/ia 
6y/ieBaTa npoMeH/iMBa prime noKa3Ba fla/in mmc/ioto e npocTO v\nv\ He. ToBa 
me npoBepuM c yc/iOBHua onepaTop if v\ npn pe3y/iTaT true me OTne^aTBaMe 
4MC/10T0 Ha K0H30/iaTa. Eto KaK M3r/ie>Kfla pea/iM3aunflTa: 



Scanner input = new Scanner ( System . 


in) ; 


System. out .print ("n=") ; 




int n = input . next Int () ; 




System . out .print ( "m=" ) ; 




int m = input . next Int () ; 




for (int num = n; num <= m; num++) 


{ 


boolean prime = true; 




int divider = 2; 




int maxDivider = (int) Math.sgrt 


(num) ; 


while (divider <= maxDivider) { 




if (num % divider ==0) { 




prime = false; 




break; 

} 

divider++; 

} 

if (prime) { 








System. out .printf ( "%d ", num); 

} 

} 





Ako M3n"b/i hum npuMepa 3a n=3 v\ m=75 me no/iy^MM c/ieflHua pe3y/iTaT: 
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fi 7 Trs 7rr\ * 

Problems O Javadoc 1^> Dedaration S Console Ks 



<terminated>Test [Java Application] Ci^rogram Files\Java\jreL6.0V3in\javaw.exe (23.08.2008 




IHacT/iMBM HMC/ia - npMMep 

HeKa pa3meflaMe ome efli/m npuMep, c komto me noKaweM, <-\e Mo>KeM fla 
B/iaraMe v\ noBe^e ot flBa unKt/ia eflMH b flpyr. l[ema e fla HaMepuM m 
OTne^aTaMe bcm^km 4eTMpMU,MrJppeHM 4nc/ia ot BMfla ABCD, 3a komto: A+B = 
C+D (Hapi/maMe rn iflacT/inBM 4nc/ia). ToBa me pea/iM3npaMe c noMourra Ha 
4eTi/ipn for-u,MK"b/ia - 3a BCflKa unrjppa no eflMH. HaM-B"bHiuHMfl u,MK"b/i me hm 
onpefle/ia xv\nnp,Hv\Te. Tom me 3ano4Ba ot 1, a ocTaHa/iMTe ot 0. IHe npaBMM 
npoBepKa, fla/in TeKymoTO hm 4nc.no e ma cm w bo, b HaM-BvrpeujHi/ifl u,MK"b/i. 
Ako e TaKa me ro oTnenaTBaMe Ha K0H30/iaTa. 



for (int a = 1; a <= 9; a++) { 
for (int b = 0; b <= 9; b++) { 
for (int c = 0; c <= 9; C++) { 
for (int d = 0; d <= 9; d++) { 
if ( (a + b) == (c + d) ) { 

System . out .printf ( "%d%d%d%d%n" , a, b, c, d) 



} 



} 



Eto 4acT ot oTne^aTaHMfl pe3y/iTaT (u,e/ii/mT e mhoto fl"b/i"br): 



i* Problems @ Javadoc Dedaration i Q Console iZ 



<terminated>Test [Java Application] OVrogram Files\Java\jrel.6.0 



1001 
1010 
1102 
1111 
1120 
1203 
1212 
1221 



TOTO 6/49 - npMMep 

B T03M npMMep me HaMepMM BCI/I4KI/I B"b3MO>KHI/l KOM6MHaU,MM OT TOTOTO (6/49). 

Tpa6Ba fla HaMepuM v\ OTne^aTaMe bcm^km b^mokhm M3BaflKM ot 6 pa3/iM4HM 
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4nc/ia b MHTepBa/ia [1...49]. U4e M3no/i3BaMe 6 for umcb/ia. 3a pa3/im<a ot 
npeflHMfl npuMep, MMa M3MCKBaHe, <-\e 4nc/iaTa He MoraT Aa ce noBTap^T. 
3aTOBa BvrpeLUHkiTe umk/im ha Ma fla 3ano4BaT ot 1, a ot 4mc/ioto, ao KoeTO e 
CTurHa/i npeflxoflHMfl umcb/i + 1. 3a fla M36erHeM noBTopei-mflTa me ce 
CTpeMMM bcako c/ieflBaiflO 4Mc/io fla e no-ro/iflMO ot npeflxoflHOTO. ntpBUflT 
UMKb/i me Tpa6Ba fla ro b^pthm ao 44 (a He ao 49), btopmat ao 45, m t.h. 
noc/ieflHMAT unK"b/i me e ao 49. Ako b^pthm bcm^km umk/im ao 49, me 
no/iy^MM cbBnaAaiflu 4nc/ia b hakom ot KOM6nHaunMTe. no cbmaTa npn^nHa 
BceKM c/ieABaifl umcb/i 3ano4Ba ot 6poa4a Ha npeAxoAHna + 1. HeKa Aa 
bmamm KaKBO me ce no/iy-m: 



for (int il = 1; il <= 44; il++) 

for (int i2 = il + 1; i2 <= 45; i2++) 
for (int i3 = i2 + 1; i3 <= 46; i3++) 
for (int i4 = i3 + 1; i4 <= 47; i4++) 
for (int i5 = i4 + 1; i5 <= 48; i5++) 
for (int i6 = i5 + 1; i6 <= 49; i6++) 
System. out. print f ( 

"%d %d %d %d %d %d%n", 
il, i 2 , i 3 , i 4 , i 5 , i 6 ) ; 



Bcm4ko M3me>KAa npaBM/iHO. fla crapTi/ipaMe nporpaMaTa. M3me>KAa, 4e 
pa6oTM, ho MMa eAUH npo6/ieM - KOM6nHauMMTe ca npeKa/ieH mhoto m 
nporpaMaTa He 3aB"bpiuBa (eABa /in hhkom me a M34aKa). ToBa e b peAa Ha 
HeiuaTa v\ e eAHa ot npn^MHUTe Aa MMa TOTO 6/49 - KOM6nHauMMTe HancTMHa 
ca mhoto. 

Ynpa>KHeHM5i 

1. HanniueTe nporpaMa, kohto oTne^aTBa Ha K0H30/iaTa <-\v\cnara ot 1 ao N. 
Hmc/ioto N ce <-\ere ot cTaHAapTHna bxoa. 

2. HanmueTe nporpaMa, kohto OTne^aTBa Ha K0H30/iaTa <-\v\cnara ot 1 ao N, 
komto He ce Ae/iflT Ha 3 m 7. Hmc/ioto N ce <-\ere ot cTaHAapTHna bxoa. 

3. HanniueTe nporpaMa, kohto 4eTe ot K0H30/iaTa nopeAnua ot u,env\ <-\v\cna v\ 
OTne^aTBa Hafi-Ma/iKOTO v\ Hafi-ro/iflMOTO ottax. 

4. HanniueTe nporpaMa, koato OTne^aTBa bcm^km B"b3M0>KHM Kap™ ot 
craHAapTHO TecTe 6e3 A>KOKepn (MMaMe 52 Kap™: 4 6om no 13 Kap™). 

5. HanniueTe nporpaMa, kohto 4eTe ot K0H30/iaTa 4mc/ioto N m OTne^aTBa 
cyMaTa Ha ntpBMTe N M/ieHa ot peAnuaTa Ha On6oHa4n: 0, 1, 1, 2, 3, 5, 8, 
13, 21, 34, 55, 89, 144, 233, 377, ... 

6. HanmueTe nporpaMa, kohto npecM^Ta N!/K! 3a AaAeHM N m K (1<K<N). 

7. HanniueTe nporpaMa, kohto npecMATa N!*K!/(I\I-K)! 3a AaAeHM N m K. 
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8. Hani/iLueTe nporpaMa, kohto 3a aafleHo uhjio 4Mc.no N, npecM^Ta cyMaTa: 

s=i+y+2y +...+ny 

/x /x 2 /x" 

9. B KOM6nHaTopnKaTa 4nc/iaTa Ha KaTa/iaH (Catalan's numbers) ce 



M34nc/iflBaT no cneflHaTa cfiopMy/ia: C n = 



1 



n + 1 



r 2n^ 



K n j 



(2n)\ 



(n + l)ln 



, 3a n > 0. 



HanniueTe nporpaMa, kohto M34nc/iflBa N-toto 4Mc.no Ha KaTa/iaH 3a 
flafleHo N. 

10. HanniueTe nporpaMa, kohto 4eTe ot K0H30/iaTa no/iOKMTe/iHO ua/io 4mc/io 
N (N < 20) m OTne^aTBa MaTpi/iu,a c 4nc/ia KaTO Ha cjDnrypaTa no-flo/iy: 



N 


= 


3 




N : 


= 4 




1 


2 


3 




1 


2 


3 


4 


2 


3 


4 




2 


3 


4 


5 


3 


4 


5 




3 


4 


5 


6 








4 


5 


6 


7 



11. HanniueTe nporpaMa, koato npecM^Ta Ha ko/iko Hy/in 3aB"bpiuBa c^aicro- 
pne/ia Ha flaaeHo <-\v\cno. npuMepn: 

N = 10 -> N! = 3628800 -> 2 

N = 20 -> N! = 2432902008176640000 -> 4 

12. Hani/nueTe nporpaMa, koato npeo6pa3yBa aafleHO <-\v\cno ot ,qece™4Ha b 

flBOMMHa 6poMHa CMCTeMa. 

13. HanniueTe nporpaMa, koato npeo6pa3yBa aafleHO <-\v\cno ot AB0i/i4Ha b 
fleceTM4Ha 6poMHa cucTeMa. 

14. HanniueTe nporpaMa, koato npeo6pa3yBa aaaeHO <-\v\cno ot ,qece™4Ha b 
LuecTHa MceTM4 Ha 6poMHa cucTeMa. 

15. HanniueTe nporpaMa, kohto npeo6pa3yBa aafleHO <-\v\cno ot ujecTHaMce- 
TM4Ha BfleceTM4Ha 6poMHa cucTeMa. 

16. HanniueTe nporpaMa, kohto no aafleHO <-\v\cno N OTne^aTBa c/iynaMHO 
4MC/10 Me>Kfly 1 h N. 

PeiueHMfl m yni>TBaHii5i 

1. M3no/i3BaMTe for unK"b/i. 

2. M3no/i3BaMTe for umcb/i v\ onepaTopa % 3a HaMi/ipaHe Ha ocraTbK npn 
ue/io^nc/ieHO fle/ieHne. 
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3. ritpBO npo^eTeTe 6poa 4nc/ia. C/iefl TOBa rn B"bBe,qeTe c eflMH for u.MKb/1. 
flOKaTO BtBewflaTe bchko cneflBamo mmc/io 3ana3Bam"e b flBe npoMeH/iMBM 

HaM-Ma/lKOTO M HaM-rOJlflMOTO 4MC/10 flO MOMeHTa. 

4. HoMepupaMTe KapTMTe ot 2 ,qo 14 (Te3M 4nc/ia me cbOTBeTCTBaT Ha 
KapTMTe ot 2, 3, 4, 5, 6, 7, 8, 9, 10, J, Q, K, A). HoMepupaMTe 6onTe ot 1 
AO 4 (1 - cnaTMH, 2 - Kapo, 3 - Kyna, 4 - nuKa). Cera Be^e MO>KeTe fla 
3aB"bpTMTe 2 B/io>KeHM unKt/ia m fla OTne^aTaTe BCflKa ot KapTMTe. 

5. Huc/iaTa Ha 0ki6oHami 3ano4BaT ot 0 m 1, KaTo bchko c/ieflBaiflo ce 
no/iy^aBa KaTo cyMa ot npeflxoflHMTe flBe. 

6. YMHO>KeTe 4nc/iaTa ot K+l ao N. 

7. BapnaHT 3a peiueHne e nooTfle/iHO fla npecMATaTe BceKM ot cfjaKTopne/iMTe 
m HaKpaa fla M3B"bpujBaTe cbOTBeTHi/iTe onepaunn c pe3y/iTaTi/iTe. 
noMMc/ieTe KaK MO>KeTe fla onTMMH3npaTe npecMATaHMflTa, 3a fla He 
CMATaTe npeKa/ieHO mhoto c^aKTopne/in! npn o6mkhob6hm flpo6n, 

CbCTa Be H M OT C()aKTOpMe/lM MMa MHOTO B"b3M0>KH0CTM 3a cbKpaifleHne Ha 
eflHaKBM MHO>KMTe/lM B 4MC/lMTe/lfl M 3HaMeHaTe/lfl. 

8. nor/ieflHeTe npeflxoflHaTa 3afla4a. 

9. nor/ieflHeTe npeflxoflHaTa 3afla4a. 

10. Tpa6Ba fla M3no/i3BaTe flBa B/iOKeHM uMKb/ia, no noflo6ne Ha safla^aTa c 

Tpi/l"bl~bJ1H MKa ■ 

11. EpoflT Ha Hy/iMTe 3aBncn ot TOBa, ko/iko nvm 4mc/ioto 5 e p,env\ren Ha 
4)aKTopne/ia. 

12. npo^eTeTe b yuKuneflkifl KaKBo npeflcraB/iaBaT 6poMHMTe cucTeMn: 
http://en.wikipedia.org/wiki/Numeral system . Cnefl TOBa noMi/icneTe KaK 
Mo>KeTe fla npeMi/maBaTe ot fleceTi/mHa b flpyra 6poMHa ci/icreMa. noMnc- 
jieTe m 3a o6paTHOTO - npeMMHaBaHe ot flpyra 6poMHa cucTeMa KbM flece- 
TM4Ha. Ako ce 3aTpyflHMTe, BM>KTe maBaTa " Bpomhm ci/icreMi/i ". 

13. nor/ieflHeTe npeflxoflHaTa 3afla4a. 

14. nor/ieflHeTe npeflxoflHaTa 3afla4a. 

15. nor/ieflHeTe npeflxoflHaTa 3afla4a. 

16. noTbpceTe b MHTepHeT i/mct>opMau.i/m 3a K/iaca j a va.u til. Random. 



fnasa 7. MaciiBii 



ABTOp 

MapuflH Hei-NeB 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me ce 3ano3HaeM c MacuBMTe KaTO cpeacrBa 3a o6pa- 
6oTKa Ha nopeflnua ot eflHaKBM no Tun e/ieMeHTM. IHe o6hchi/im KaKBO npefl- 
craB/iflBaT MacuBMTe, KaK MO>xeM p,a aeK/iapi/ipaMe, cb3flaBaMe v\ MHML4na/iM3M- 
paMe MacuBM. IHe o6"bpHeM BHMMaHne Ha eflHOMepHMTe m m HoroMepHMTe 
MacuBM. IHe pa3meflaMe pa3/iM4HM Ha^MHn 3a o6xo>K,qaHe Ha MacuB, 4eTeHe 
ot CTaHflapTHna Bxofl m OTne^aTBaHe Ha cTaHflapTHna 1/13XOA. IHe aaaeM MHoro 
npuMepn 3a 3afla4M, koi/ito ce pewaBaT c i/i3no/i3BaHeTO Ha MacuBM v\ me bm 
noKaxeM ko/iko no/ie3HM ca Te. 
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KaKBO e "MacMB"? 



MacuBMTe ca Hei/i3MeHHa 4acr ot e3v\u,me 3a nporpaMi/ipaine. Te npeflcraB/ifl- 
BaT cbBKyn HOCTki ot npoMeH/iMBM, komto Hapn^aMe s/ismshtm : 



Element of 
an array 




Array of 5 
elements 



E/ieMeHTMTe Ha MacuBMTe ca HOMepupaHM c 4nc/iaTa 0, 1, 2, ... N-l. Te3M 
HOMepa Ha eneMemw ce Hapn^aT MHflei<cn. BpoaT eneMemw b flafleH MacuB 
ce HapMMa flb/i>KMHa Ha MacuBa. 

Bcm4km e/ieMeHTM Ha flafleH MacuB ca ot eflMH v\ cbiflu ™n, He3aBMCMM0 fla/in 
e npuMMTMBeH m/im pecJjepeHTeH. ToBa hm noMara fla npeflCTaBMM rpyna ot 
eflHopoflHM e/ieMeHTM KaTO noflpefleHa cBtpsaHa noc/ieflOBaTe/iHOCT v\ fla vv\ 
o6pa6oTBaMe KaTO eflHO uhjio. 

MacuBMTe MoraT fla 6"bflaT ot pa3/iM4HM pa3MepH0CTM, KaTO Hafi-^ecTO 
M3no/i3BaHM ca eflHOMepHMTe v\ flBy MepmiTe MacuBM. EflHOMepHMTe MacuBM 
ce Hapn^aTOifle BeKTopn, a flByMepHMTe MaTpnun. 

fleK/iapnpaHe m 3aaennne Ha MacuBM 

B Java MacuBMTe mmbt cffUKcupaHa fl"b/i>KMHa, kohto ce yKa3Ba npn MHnuna- 
/iM3npaHeT0 My v\ onpefle/ifl 6poa Ha e/ieMeHTMTe My. C/iefl KaTO BeflKb>K CMe 
3afla/in fli3/i>KMHaTa Ha MacuB He e bt^mokho fla a npoMeHAMe. 



AeK/iapMpaHe Ha MacuB 

MacuBM b Java fleicnapupaMe no c/ieflHua Ha^MH : 

int [ ] myArray; 



TyK npoMeH/iMBaTa myArray e MMeTo Ha MacuBa, komto e ot Tun (int[]) T.e. 
fleK/iapupa/in CMe MacuB ot u,env\ 4nc/ia. C [] ce o6o3Ha4aBa, <-\e npoMeH- 
ziMBaTa, kohto fleicnapupaMe me e MacuB, a He eflUHM^eH e/ieMeHT. 

ripn fleicnapauMfl mmcto Ha npoMeH/iMBaTa, kohto e ot Tun MacuB, npefl- 
craB/iflBa pecjDepeHunfl (reference), kohto cohm KbM null, TbM KaTO ome He e 
3afle/ieHa naMeT3a e/ieMeHTMTe Ha MacuBa. 

Eto KaK M3r/ie>Kfla eflHa npoMeH/iMBa ot Tun MacuB, kohto e fleK/iapupaHa, ho 
ome He e 3afle/ieHa naMeT3a e/ieMeHTMTe Ha MacuBa: 
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Stack 


Heap 




myArray 

null 







B cTeKa 3a M3n"b/iHeHne Ha nporpaMaTa ce 3afle/ia npoMeH/iMBa c MMe myArray 
m b Hea ce nocraBfl ctomhoct null (zinnca Ha ctomhoct). 



Cb3flaBaHe (3aae/i5iHe) Ha mbcmb - onepaTop new 

B Java MacuB ce Cb3flaBa c K/iic-iOBaTa flyMa new, kohto c/iy>KM 3a 3afle/iflHe 
(a/iOKupaHe) Ha naMeT: 



int [ ] myArray = new int[6]; 



B npuMepa 3afle/iflMe MacuB c pa3Mep 6 e/ieMeHTa ot ue/io'-mcneH Tun. ToBa 
03Ha4aBa, <-\e b flMHaMM4HaTa naMeT (heap) ce 3afle/ifl ynacrbK ot 6 nocne- 
flOBaTe/iHM ue/in 4nc/ia: 




KapTMHKaTa noKa3Ba, Me cnefl 3afle/iflHeT0 Ha MacuBa npoMeH/iMBaTa myArray 
C04M HflKaKtB aflpec (0x42e8i6) b flMHaMM4HaTa naMeT, icbfleTO ce HaMi/ipa 
HetiHaTa ctomhoct. E/ieMeHTi/rre Ha Maci/iBi/rre BMHarn ce cbxpaHHBaT b 
flMHaMM4HaTa naMeT (bt. Hap. heap). 

ripn 3afle/iflHeTo Ha MacuB b KBaflpaTHi/rre cko6m 3aflaBaMe 6poa Ha e/ieMeH- 
TMTe My (i_ifl.no HeoTpnuaTe/iHO mmc/io) m TaKa ce cjDMKcupa HeroBaTa flt/i^MHa. 
Tkinvr Ha e/ieMeHTMTe ce nmue cnefl new, 3a fla ce yKa>Ke 3a KaKBM to^ho 
e/ieMeHTM Tpa6Ba fla ce 3afle/in naMeT. MacuB c Be^e 3aflafleHa fl"b/i>KMHa He 
MO>xe fla ce npoMeHM T.e. MacuBMTe ca c cfiMKcupaHa fl"b/i>KMHa. 
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klHML|Ma/iM3aii»i5i Ha MacMB. Ctomhoctm no 
noflpa36npaHe 

ripeflu fla M3no/i3BaMe e/ieMeHT ot flafleH MacuB tom Tpa6Ba fla MMa Ha^a/iHa 
ctomhoct. B hakom e3Mu,M 3a nporpaMMpaHe He ce 3aflaBaT Ha^a/iHn ctomhoctm 
no noflpa36MpaHe, m ToraBa npM onMT 3a flocrbnBaHe fla flafleH e/ieMeHT 
B"b3HM KBa rpeiuKa. B Java bcm>hkm npoMeH/iMBM, BK/iK)4MTe/iH0 m e/ieMeHTMTe 
Ha MacMBMTe MMaT Ha^a/iHa ctomhoct no noflpa36MpaHe (default initial value)> 
Ta3M ctpomhoct e paBHa Ha 0 npM 4Mc/ieHMTe tm noBe m/im HeMH eKBM Ba/ieHT 
npM He^Mc/ieHM TMnoBe (HanpMMep null 3a o6eKTM m false 3a 6y/ieBMfl TMn). 

Pa36Mpa ce, Ha^a/iHM ctomhoctm MO>xeM fla 3aflaBaHe m M3pM4H0. ToBa MO>Ke 
fla CTaHe no pa3/iM4HM Ha^MHM. Eamh B"b3M0>KeH e 4pe3 M3no/i3BaHe Ha 
^MTepa/ieH M3pa3 3a e/ieMeHTMTe Ha MacMBa (array literal expression): 



int [ ] myArray 



{1, 2, 3, 4, 5, 6}; 



B T03M c/iy^aM cb3flaBaMe m MHMUMa/iM3MpaMe MacMBa eflHOBpeMeHHO. Eto KaK 
M3r^e>Kfla MacMBa b naMeira, cnefl KaTO cto mho cTMTe My ca MHMUMa/iM3MpaHM 
oifle b MOMeHTa Ha fleicnapMpaHe: 




npM T03M cMHTaKCMc KtflpaBMTe cko6m 3aMecTBaT onepaTopa new m Me>Kfly tax 
MMa M36poeHM Ha^a/iHMTe ctomhoctm Ha MacMBa, pa3fle/ieHM etc 3aneTaM. 
TexHMa 6poM onpefle/ia fli3/i>KMHaTa My. 

AeK/iapMpaHe m MHML|Ma/iM3MpaHe Ha mscmb - npuriep 

Eto oifle eflMH npMMep 3a fleicnapMpaHe m HenocpeflCTBeHO MHMUMa/iM3MpaHe 
Ha MacMB: 



String [] daysOfWeek = { 

"Monday", "Tuesday", "Wednesday", "Thursday", 
"Friday", "Saturday", "Sunday" }; 



B c/iy^aa MacMBvr ce 3afle/ia cbc 7 e/ieMeHTa ot TMn string. TMnvr String e 
pedpepeHTeH TMn (o6eKT) m HeroBMTe ctomhoctm ce na3HT b flMHaMM4HaTa 
naMeT. Eto KaK M3r/ie>Kfla MacMBvr b naMeira: 
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Stack 



daysOfWeek 



[Ljava. lang. 
String; @42e816 



Heap 



Wednesday 



0 




2 


3 


4 


5 


6 




... 


\. 


/' 


... 








Tuesday 



Friday 




2. 



Thursday 



Sunday 



Saturday 



Monday 



B CTeKa ce 3afle/ifl npoMeH/iMBaTa daysOfWeek, kohto co4m KbM yqacrbK b 
flMHaMM4HaTa naMeT, komto cbfltpwa e/ieMemriTe Ha MacuBa. BceKM ot Te3M 7 
e/ieMeHTM e o6eKT ot Tun cuMBo/ieH hm3, komto caM no ce6e cm C04M KbM 
flpyra 06/iacT ot flMHaMM4HaTa naMeT, b kohto ce na3M cTOMHOCTra My. 

flocTi>n AO e/ieMeHTMTe Ha mbcmb 

flocrbnvr AO e/ieMeHTMTe Ha MacMBMTe e npsiK, no MHfleKc. BceKM e/ieMeHT 
Mo>xe fla ce flocrbnM c MMeTo Ha MacMBa m cbOTBeTHMa My MHfleKc, nocTaBeH b 
KBaflpaTHM cko6m. MoxeM fla ocbiuecTBMM flocTbn ao flafleH e/ieMeHT KaKTO 3a 
4eTeHe TaKa m 3a nMcaHe T.e. fla ro TpeTMpaMe KaTO o6MKHOBeHa npoMeH/iMBa. 

MacMBMTe MoraT fla ce o6xo>KflaT c noMourra Ha hakoh ot cTpyKTypMTe 3a 

MM Kb/1, KaTO HaM-4eCT0 M3nO/13BaH e K/iaCM4eCKMflT for UMKb/1. 

npMMep 3a flocTbn ao e/ieMem" Ha MacMB: 



myAr ray [ index] = 100; 



B ropHMfl npMMep npMCBOABaMe ctomhoct 100 Ha e/ieMeHTa, HaMMpaifl ce Ha 
no3MUMfl index, KbfleTO index e Ba/iMfleH 3a MacMBa MHfleKc. 
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Eto eflMH npuMep, b komto 3afle/iflMe MacuB ot 4nc/ia m cnefl TOBa npoMeHAMe 
hskom ot e/ieMeHTMTe My: 



int [ ] myArray = new int[6]; 

myArray[l] = 1 ; 
myArray [5] = 5; 



Cnefl npoMAHaTa Ha e/ieMei-rn/rre, MacMBvr ce npeflcraBH b naMerra no 
c/ieflHMfl Ha^MH: 




rpaHuujM Ha MaCMB 

MacuBMTe o6nKHOBeHo ca HyjieBO-6a3npaHM, T.e. HOMepaunaTa Ha e/ieMeH- 
TMTe 3ano4Ba ot 0. ntpBuaT e/ieMeHT MMa MHfleKC 0, btopmat 1 v\ t.h. Ako 
eflMH MacuB MMa N e/ieMeHTa, to nocneflHMHT e/ieMeHT ce HaMupa Ha MHfleKC 
N-l. 

M3/iM3aHe ot rpaHMUMTe Ha mbcmb 

flocrbnvr flo e/ieMeHTMTe Ha MacuBMTe ce npoBepaBa no BpeMe Ha M3n"b/iHe- 
Hue ot BnpTya/iHaTa MaiunHa Ha Java m th He flonycKa M3/iM3aHe m3btdH 
rpaHMUMTe v\ pa3MepH0CTMTe mm. npn BceKM flocrbn ,qo e/ieMeHT Ha MacuBa no 
ce npaBM npoBepKa, fla/in MHfleKcvr e Ba/iMfleH v\nv\ He. Ako He e ce xBtp/ia 
MSK/lKJLieHMe OT TMn java .lang. ArraylndexOutOfBoundsException. EcTecT- 
BeHO, Ta3M npoBepKa cm MMa m cBOflTa ueHa mae /ieKO HaMa/iflBaHe Ha npo- 

M3B0flMTe/l HOCTTa . 

Eto eflMH npMMep, b komto ce onMTBaMe fla M3B/ie4eH e/ieMeHT, komto ce 
HaMMpa M3B"bH rpaHMUMTe Ha MacMBa: 



TestArraylndexOutOfBounds . java 



publ ic class TestArraylndexOutOfBounds { 
public static void main ( String [ ] args) { 

int[] myArray ={1, 2, 3, 4, 5, 6 }; 
System. out .println (myArray [6] ) ; 

} 

} 
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B ropHMfl npuMep cb3flaBaMe MacuB, komto cbfltpwa 6 ue/in 4nc/ia. n^pBHAT 
e/ieMeHT ce HaMupa Ha MHfleKc 0, noc/ieflHMAT Ha MHfleKc 5. OnuTBaMe ce fla 
M3BefleM Ha K0H30/iaTa e/ieMem", komto ce HaMupa Ha MHfleKc 6, ho TaKbB He 
cbiuecTByBa m TOBa boam ao noflaBaHe Ha m3k/i K)4eHne ! 



Exception in thread "main" j ava ■ 1 ang . ArraylndexOutOf BoundsExcept ion : 6 
at Tst.main( Tst.j ava: 5 ) 



06pi>ii4aHe Ha mbcmb b o6paTeH pen - npuMep 

B c/ieflBaiunfl npuMep me bmamm KaK MO>Ke fla npoMeHAMe e/ieMeHTMTe Ha 
flafleH MacuB KaTO vv\ flocrbnBaMe no MHfleKc. IHe o6"bpHeM e/ieMeHTMTe Ha 
MacuBa, KaTO M3no/i3BaMe noMomeH MacuB, b komto fla 3ana3MM e/ieMeHTMTe 
Ha ntpBUfl, ho b o6paTeH pefl. 3a6e/ie>KeTe, <-\e fl"b/i>KMHaTa v\ Ha MacuBMTe e 
eflHaKBa v\ ocTaBa HenpoMeHeHa c/iefl n"bpB0Ha4a/iH0T0 mm 3afle/iflHe: 



ArrayReverseExample . java 



import j ava . util .Arrays; 

public class ArrayReverseExample { 

public static void main ( String [ ] args) { 

int[] array = new int[] { 1, 2, 3, 4, 5 } ; 

// Get array size 

int length = array . length; 

/ / Declare and create the reversed array 
int[] reversed = new int [length] ; 

// Initialize the reversed array 
for (int index = 0; index < length; index++) { 
reversed [length - index - 1] = array [index] ; 

} 

/ / Print the reversed array 

System . out .print In (Arrays . toString (reversed) ) ; 

} 

} 



Ako M3irb/i hum npuMepa, me no/iymiM c/ieflHua pe3y/iTaT: 



[5, 4, 3, 2, 1] 



npnMep"bT pa6oTM TaKa: n"bpB0Ha4a/iH0 

int, M TO MHML4Ma/lM3MpaMe c 14 ncp puTe 

fli3/i>KMHaTa Ha MacuBa b ue/io^nc/ieHaTa 



c"b3flaBaMe eflHOMepeH MacuB ot Tun 
ot 1 flo 5. Cnefl TOBa cm 3ana3BaMe 
npoMeH/iMBa length. 3a6e/ie>KeTe, <-\e 
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ce i/i3no/i3Ba no/ieTO length, KoeTO Bp^ma 6poa Ha e/ieMeHTi/rre Ha MacuBa. B 
Java BceKM MacuB 3Hae cBOHTa flt/i^MHa. 

C/iefl TOBa fleicnapupaMe MacuB reversed c pa3Mep length, b komto me cm 
na3MM e/ieMeHTMTe Ha ntpBUfl, ho b o6paTeH pefl. 

3a fla M3B"bpujMM o6p"biuaHeTO Ha e/ieMeHTMTe no/i3BaMe uMKb/i for, KaTO Ha 
BCAKa MTepaunfl yBe/innaBaMe index c eflUHnua v\ TaKa cm ocurypaBaMe 
nocneflOBaTe/ieH flocrbn ,qo BceKM e/ieMeHT Ha MacuBa array. KpnTepua 3a 
KpaM Ha unKt/ia hm noflcurypaBa, <-\e MacuBa me 6"bfle o6xofleH ot Kpafi flo 
KpaM. 

HeKa npocnefli/iM nocneflOBaTe/iHO KaKBo ce c/ivMBa npn MTepupaHe Btpxy 
MacuBa array, ripn ntpBaTa MTepaunfl Ha uMKb/ia, index kiNia ctomhoct 0. C 
array[index] flOCTbnBaMe iTbpBMfl e/ieMeHT Ha array, a C reversed [length 
- index - l] AOCTbnBaMe noc/ieflHMfl e/ieMeHT Ha reversed m M3B"bpi±iBaMe 
npucBOABaHe. TaKa Ha noc/ieflHua e/ieMeHT Ha reversed npucBonxMe ntpBua 
e/ieMeHT Ha array. Ha BCflKa cneflBama MTepauna index ce yBe/in^aBa c 
eflMHuua, no3MunflTa b array ce yBe/ii/maBa c eflMHMua, a b reversed ce 
HaMa/ia c eflMHMua. 

B pe3y/iTaT o6"bpHaxMe MacuBa b o6paTeH pefl. B npuMepa noKa3axMe 
nocneflOBaTe/iHO o6xo>KflaHe Ha MacuB, KoeTO MO>xe fla ce M3B"bpujM v\ c 
ApyrnTe BMflOBe umk/im. 

OTne^aTBaHeTO Ha MacuB npaBMM KaTO ce BT^no/isBaMe ot noMoiflHua K/iac 

java .u til .Arrays M MeTOfla My toStringO, C KOMTO no/iynaBaMe TeKCTOBO 

npeflCTaBAHe Ha MacuBa. 

HeTeHe Ha MacuB ot KOH30/iaTa 

HeKa pa3meflaMe KaK Mo>KeM fla npo^eTeM cto mho cTMTe Ha MacuB ot 
K0H30/iaTa. LLJ,e M3no/i3BaMe for unicb/i v\ cpeflCTBaTa Ha Java 3a 4eTeHe Ha 

4MC/ia OT K0H30/iaTa. 

ntpBOHa^a/iHO, 3a fla 3afle/iMM naMeT 3a MacuBa, MO>Ke fla npo^eTeM 143/10 
4MC/10 n ot K0H30/iaTa m fla ro no/i3BaMe KaTO HeroB pa3Mep: 



int n = input . next Int () ; 
int[] array = new int[n]; 



Othobo M3no/i3BaMe uMKb/i, 3a fla o6xoamm MacuBa. Ha BCflKa uTepauna 
npucBOABaMe Ha TeKyiflna e/ieMeHT npo^eTeHOTO ot K0H30/iaTa 4mc/io. UnKt/ia 
me ce 3aBi3pTM n nvn/i T.e. me o6xofln u,env\n MacuB m TaKa me npo^eTeM 
ctomhoct 3a BceKM e/ieMeHT ot MacuBa : 



for (int i = 0; i < n; i++) { 
array [i] = input . nextlnt () ; 

} 
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npoBepKa 3a CMMeTpMfl Ha mbcmb - npuMep 

EflMH MacuB e cMMeTpn4eH, aKo ntpBUflT m noc/ieflHMAT My e/ieMei-rr ca 
eflHaKBM m BTopuflT m npeflnocneflHMflT My e/ieMem" cbmo ca eflHaKBi/i v\ t.h. 
Ha Ka pTMHKaTa ca flafleHM hhkojiko npuMepa 3a cuMeTpn^HM MacuBn: 






B c/ieflBaiunfl npuMepeH koa me bmamm KaK Mo>Ke fla npoBepuM fla/in flafleH 
MacuB e cMMeTpn4eH: 



int n = input . next Int () ; 
int [ ] array = new int[n]; 
for (int i = 0; i < n; i++) { 
array [i] = input . nextlnt () ; 

} 

boolean symmetric = true; 

for (int i = 0; i < (array . length + 1) / 2; i++) { 
if (array[i] != array [n - i - 1]) 
symmetric = false; 

} 

System. out .printf ( "Symmetric? %b%n", symmetric); 



TyK othobo c"b3flaBaMe MacuB i/i npo^nTaMe e/ieMeHTi/rre My ot KOH30/iaTa. 3a 
fla npoBepuM fla/in MacuBa e ci/iMeTpi/meH Tpa6Ba fla ro o6xoamm caMO flo 
cpeflaTa My. Th e paBHa Ha (array. length + 1) / 2, noHewe He 3HaeM fla/in 
MacuBa MMa 4eTHa v\nv\ HeneTHa flt/i^MHa. 

3a fla onpefle/iMM fla/in flafleHna MacuB e cuMeTpn^eH me no/i3BaMe 6y/ieBa 
npoMeH/iMBa, KaTO no Ha^a/io npneMaMe, <-\e MacMBvre cuMeTpn^eH. 

06xo>KflaMe MacuBa v\ cpaBHABaMe ntpBUfl c noc/ieflHua eneMem, BTopua c 
npeflnoc/ieflHMfl v\ t.h. Ako 3a hhkoh MTepauna ce OKa>Ke, <-\e cto mho cTMTe Ha 
e/ieMeHTMTe He cbBnaflaT 6y/ieBaTa npoMeH/iMBa no/iy^aBa ctomhoct false, 
T.e. Maci/iBvr He e cuMeTpuMeH. 

HaM-HaKpaa M3Be>KflaMe Ha K0H30/iaTa pe3y/iTaTa Ha 6y/ieBaTa npoMeH/iMBa. 



OTnenaTBaHe Ha MacuB Ha KOH30/iaTa 

HecTo ce Ha/iara c/iefl KaTO CMe o6pa6oTBa/in flafleH MacuB fla M3BefleM 
e/ieMeHTMTe My Ha K0H30/iaTa, 6v\no to 3a TecTOBM v\nv\ flpyrn u,env\. 

OTne^aTBaHeTO Ha e/ieMeHTi/rre Ha MacuB cTaBa no noflo6eH Ha^MH Ha 
MHML4Ma/iM3npaHeTO Ha e/ieMeHTMTe My, a MMeHHO KaTO M3no/i3BaMe unK"b/i, 
komto o6xo>Kfla MacuBa. HflMa CTporn npaBM/ia 3a M3Be>KflaHeT0 Ha flaHHMTe. 
Pa36npa ce, flo6pa npaKTMKa e Te fla 6"bflaTflo6pe cjDopMaTupaHn. 
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HecTO cpeiuaHa rpewKa e onuT fla ce M3Befle Ha K0H30/iaTa MacuB fli/ipeicn-io, 
no c/ieflHMfl Ha4MH : 



String [] array = { "one", "two", "three", "four" }; 
System. out .println (array) ; 



T03M KOfl 3a c"b>Ka/ieHMe He OTne^aTBa cbfltpwaHi/ieTo Ha MacuBa, a HeroBi/m 
aflpec b flMHaMMHHaTa naMeT (3amoTO MacuBMTe ca pecjjepeHTHM TunoBe). Eto 
KaK M3r/ie>Kfla pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha ropHna koa: 



[L j ava . lang . String; @ 42e816 



3a fla M3BefleM KopeKTHO e/ieMeHTi/rre Ha Niaci/iB Ha K0H30/iaTa MO>KeM fla 
M3no/i3BaMe for LikiKb/i: 



String [] array = { "one", "two", "three", "four" }; 

// Process all elements of the array 

for (int index = 0; index < array . length; index++) { 
/ / Print each element on a separate line 

System . out .printf ( "element [%d] = %s%n", index, array [index] ) ; 

} 



06xo>KflaMe MaCklBa C umcb/l for, KOMTO l/l3B"bpLUBa array. length Ha 6pOM 

MTepauuM, c noMomTa na MeTOfla System, out. printf, M3Be>KflaMe flaHHi/rre Ha 
K0H30/iaTa B"bB cpopMaTkipaH BMfl. Pe3y/iTaTbT e cneflHi/iflT: 



element [ 0 ] 


= one 


element [ 1 ] 


= two 


element [ 2 ] 


= three 


element [ 3 ] 


= four 



MMa m ome eflMH, no-/ieceH Ha^MH fla OTne^aTaMe cbfltpwaHMeTO Ha MacuB: 



String [] array = { "one", "two", "three", "four" }; 
System . out .println ( j ava . util .Arrays . toString (array) ) ; 



Pe3y/iTaTbT e flo6pe dpopMaTi/ipaH cuMBO/ieH hm3, cbfltpwam bcm^km e/ieMeHTM 
Ha MacuBa, M36poeHM etc 3aneTaMKa: 



[one, two, three, four] 



klTepaujiifl no eneMemme Ha msciib 

KaKTO pa36paxMe ao TyK, MTepupaHeTO no e/ieMeHTi/rre Ha MacuB e eflHa ot 
ocHOBHMTe onepaunn npn o6pa6oTKaTa Ha MacuBM. MTepupaMKM nocneflOBa- 
Te/iHO no flafleH MacuB MO>KeM fla flocTbnuM BceKM e/ieMeHT c noMourra Ha 
MHfleKc m fla ro MaHnny/inpaMe no >Ke/iaH ot Hac Ha^MH. ToBa Mo>Ke fla CTaHe c 
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BCM4KM BMflOBe KOHCTpyKUMM 3a UMKb/l, KOMTO pa3meflaXMe B npeflHMTe TeMM, 

ho HaM-noflxoflflm 3a TOBa e CTa Hfla pth mat for uMKb/i. HeKa pa3r/ieflaMe KaK 
to4ho CTaBa o6xo>KflaHeTO Ha MacuB. 

kiTepauMn c for limki>ji 

flo6pa npaKTMKa e fla M3no/i3BaMe for uMKb/i npn pa6oTa c MacuBM m i/i3o6mo 
npn MHfleKcupaHM cTpyKTypn. Eto eflMH npuMep, b komto yqBOHBaMe ctom- 
Hocira Ha BCM4KM eneMemv\ OTflafleH MacuB c 4nc/ia: 



int[] array = new int [ ] {1, 2, 3, 4, 5 } ; 

for (int index = 0; index < array . length; index++) { 
array [index] = 2 * array [index] ; 

} 

System. out .println (Arrays . toString (array) ) ; 
// Output: [2, 4, 6, 8, 10] 



Hpe3 for unKb/ia MoweM fla MMaMe nocroflHeH nomefl Btpxy TeKyiuna MHfleKc 
Ha MacuBa m fla flocrbriBaMe to^ho Te3M e/ieMeHTM, ot komto MMaMe Hy>Kfla. 
MTepupaHeTo MO>Ke fla He ce M3B"bpujBa noc/ieflOBaTe/iHo T.e. MHfleKcvr, komto 
for unKb/ia no/i3Ba MO>Ke fla npecKa^a no e/ieMeHTMTe cnopefl HywflMTe Ha 
HaiuMfl a/iropnTbM. HanpuMep Mo>KeM fla o6xoamm <-\acr ot flafleH MacuB, a He 
ue/ina. Eto eflMH npuMep: 



for (int index = 0; index < array . length ; index +=2) { 
array[index] = array[index] * array [ index] ; 

} 



B ropHMfl npi/iMep o6xo>KflaMe bcm^km e/ieMeHTM Ha MacuBa, HaMnpaiflu ce Ha 

4eTHM n03ML4MM M nOBflMTaMe Ha KBaflpaT CTOMHOCTTa B"bB BCeKM OT TAX. 

rioHAKora e no/ie3Ho fla o6xoamm MacuB 0T3afl Hanpefl. Mo>KeM fla nocTurHeM 
TOBa no Han"b/iHO aHa/iorn4eH Ha^MH, c pa3/iMKaTa, ne for uMKb/ivr me 
3anoHBa c na^anen MHfleKc, paBeH Ha MHfleKca Ha noc/ieflHua e/ieMeHT Ha 
MacuBa, m me ce HaMa/ifl Ha BCflKa MTepauna. Eto eflMH TaKbB npuMep: 



int[] array = new int [ ] {1, 2, 3, 4, 5 } ; 

System . out .print ( "Reversed : " ) ; 

for (int i = array. length - 1; i >= 0; i— ) { 

System . out .print (array [i ] + " "); 

} 

// Reversed: 5 4 3 2 1 



B ropHMfl npuMep o6xo>KflaMe MacuBa ot 3afl Hanpefl nocneflOBaTe/iHO m 
M3Be>KflaMe BceKM HeroB e/ieMeHT Ha K0H30/iaTa. 
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klTepauMA c pa3UJnpeH for MMK-b/i (for-each) 

EflHa 4ecT0 M3no/i3BaHa Bapnauna Ha for umcb/ivr e TaKa Hape^eHMfl 
pa3uinpeH for umcb/i, komto Hapn^aMe for-each. 

KoHCTpyKunflTa Ha for-each umcb/ia b Java e cneflHaTa: 



for (type value : array) { 
/ / Process the value here 

} 



ripn Ta3M KOHCTpyKUMfl type e TMntT Ha e/ieMeHTMTe, komto o6xo>KflaMe T.e. 
Ti/ina Ha MacuBa, array e MackiBvr, a value e TeKymnaT e/ieMeHT ot MacuBa 
Ha BCflKa eflHa crbnKa ot o6xo>KflaHeTO. 

For-each npnTe>KaBa cBOMCTBaTa Ha for umcb/ia. OT/ii/maBa ce c TOBa, <-\e 
o6xo>KflaHeTo Ha MacuBa, B"bo6me Ha CTpyKTypaTa, kohto o6xo>Kfla, ce 
MSBtpiuBa ot KpaM flo KpaM. ripn Hero ce cKpuBa MHfleKca Ha TeKymaTa 
no3Muna T.e. He 3HaeM, Ha kom MHfleKc ce HaMupa TeKymna e/ieMem". 

T03M unKb/i ce M3no/i3Ba KoraTO He ce Hy>K,qaeM fla npoMeHAMe e/ieMeHTMTe Ha 
MacuBa, a caMO fla rn 4eTeM v\ fla o6xo>KflaMe ue/ina MacuB. 

For-each e no-6"bp3 OT o6MKHOBeHMfl for L(klKb/l. 

klTepauimi c pa3iunpeH for uhki>/i (for-each) - npciMep 

B c/ieflBaiukifl npuMep me bmamm KaK fla M3no/i3BaMe KOHcrpyKui/mTa 3a 
pa3LunpeH for umktj/i 3a o6xo>KflaHe Ha MacuBn: 



String [] capitals = {"Sofia", "Washington", "London", "Paris"}; 
for (String capital : capitals) { 
System . out .print In (capital ) ; 

} 



Cnefl KaTo cMe cm fleK/iapupa/in MacuB ot HM30Be capitals, c for-each ro 
o6xo>KflaMe v\ M3Be>KflaMe e/ieMeHTMTe My b K0H30/iaTa. TeKymi/m e/ieMeHT Ha 
BCflKa eflHa cTbnKa ce na3M b npoMeH/iMBaTa capital. Eto KaK"bB pe3ymar ce 
no/iy^aBa npn M3n"b/iHeHneT0 Ha npuMepa: 



Sofia 

Washington 

London 

Paris 



MHoroMepHM MacuBM 

flo MOMeHTa pa3meflaxMe pa6oTaTa c eflHOMepHM MacuBM, M3BecTHM b 
MaTeMaTMKaTa KaTO "BeKTopn". B npaKTMKaTa, o6a4e, 4ecro ce no/i3BaT 
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MacuBM c noBe^e ot eflHO i/i3MepeHi/m. HanpuMep craHflapTHa waxMaTHa fltcKa 
ce npeflCTaBfl jiecHO c flByMepeH MacuB c pa3Mep 8 Ha 8 (8 no/ieTa b xopn- 
30HTa/ma nocoKa v\ 8 no/ieTa BtB BepTM Ka/ma nocoKa). 

KaKBO e "MHoroMepeH MacuB"? KaKBO e "MaTpMLja"? 

BceKM flonycTMM b Java Tun MO>Ke fla 6"bfle M3no/i3BaH 3a Tun Ha e/ieMeHTi/rre 
Ha MacuB. MacuBMTe Cbmo MO>Ke fla ce pa3rvie>KflaT KaTO flonycTMM Tun. TaKa 
MO>KeM fla MMaMe MacuB ot MacuBM. 

EflHOMepeH MacuB ot ue/in 4nc/ia fleicnapupaMe c int[]. Ako >Ke/iaeM fla 
fleicnapupaMe MacuB ot MacuBM ot Tun int[], Tpa6Ba BceKM e/ieMeHT fla e ot 
Tun int[], T.e. no/iy^aBaMe fleK/iapaunaTa: 



int [ ] [] twoDimentionalArray; 



TaKMBa MacuBM me Hapi/maMe AByMepHM, 3amoTO wmst flBe M3MepeHMfl v\nv\ 
oifle MaTpnun (TepM mhtdT MflBa ot MaTeMaTMKaTa). MacuBM c noBe^e ot eflHO 
M3MepeHne me Hapn^aMe MHoroMepHM. 

AHa/iorn4HO MO>KeM fla fleicnapupaMe v\ TpuriepHM MacuBM KaTO flo6aBMM ome 
eflHO M3MepeHne: 



int [ ] [] [] threeDimentionalArray; 



Ha Teopufl HflMa orpaHi/meHi/ifl 3a 6poa Ha pa3MepHocn/rre Ha Tun Ha MacuB, 
ho b npaKTMKaTa MacuBM c noBe^e ot flBe pa3MepH0CTM ca paflKO M3no/i3BaHM, 
3aTOBa me ce cnpeM no-noflpo6HO Ha flByMepHMTe MacuBM. 

AeK/iapupaHe m 3afle/i*iHe Ha mhotomgpgh Ma cub 

MHoroMepHMTe MacuBM ce fleicnapupaT no Ha huh aHa/iori/meH Ha eflHOMep- 
HMTe. BcflKa pa3MepH0CT 03Ha4aBaMe c KBaflpaTHM cko6m: 



int[][] intMatrix; 
float[][] floatMatrix; 
String [] [] [] strCube; 



TopHMflT npuMep noKa3Ba KaK fla cb3flafleM flByMepHM m TpuMepHM MacuBM. 
BcflKa pa3MepH0CT OTroBapa Ha eflHM []. 

naMeT 3a MHoroMepHM pa3Mepn ce 3afle/ia KaTO ce M3no/i3Ba K/iK)40BaTa flyMa 
new m 3a BCflKa pa3MepH0CT b KBaflpaTHM cko6m ce 3aflaBa pa3Mepa, komto e 
Heo6xoflMM: 



int[] [] intMatrix = new int [3] [4]; 
float [] [] floatMatrix = new float [8] [2]; 
String [] [] [] stringCube = new String [5] [5] [5]; 
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B ropHi/m npuMep intMatrix e AByMepeH MacuB c 3 e/ieMei-rra oTTun int[] m 
BceKM ot Te3M 3 e/ieMeHTa MMa pa3MepH0CT4. TaKa npeflcraBeHM, flByMepHMTe 
MacuBM M3r/ie>KflaT TpyqHM 3a ocMnc/iflHe. 3aTOBa MO>Ke fla vv\ pa3r/ie>KflaMe 
KaTO flByMepHM MaTpnun, komto MMaT peflOBe m ko/iohm 3a pa3MepH0cm: 



0 


1 


2 


3 


1 


2 


6 


3 


9 


0 


7 


1 


2 


8 


5 


4 



PeflOBeTe m KO/iOHMTe ce HOMepupaT c MHfleKcn ot 0 flo ro/ieMMHaTa Ha 
cbOTBeTHaTa pa3MepH0CT mmhvc eflHo. Ako eflMH flByMepeH MacuB MMa pa3Mep 
m Ha n, tom MMa m*n e/ieMeHTa. 

rioHAKora MO>KeM fla MMaMe HenpaBO"brb/iHM flByMepHM MacMBM, b komto Ha 
BceKM pefl MMa pa3nv\<-\en 6poM ko/iohm. 

klHML4Ma/1M3aL4M51 Ha MHOTOMGpGH MdCMB 

HHMUMa/iM3auMflTa Ha MHoroMepHM MacMBM e aHa/iorM4Ha Ha MHMUMa/iM3a- 
UM^Ta Ha eflHOMepHMTe. Ctomhoctmt6 Ha e/ieMeHTMTe MoraT fla ce M36poaBaT 
HenocpeflCTBeHO c/iefl fleK/iapauMHTa: 



int [ ] [ ] matrix = { 

{1, 2, 3, 4}, // row 0 values 
{5, 6, 7, 8}, // row 1 values 

}; 

// The matrix size is 2 x 4 (2 rows, 4 cols) 



B ropHMfl npMMep MHMUMa/iM3MpaMe flByMepeH MacMB c ue/iM 4Mc/ia c 2 pefla m 
4 ko/iohm. BbB B"bH LLiHMTe cfiMrypHM cko6m ce nocraBHT e/ieMeHTMTe ot ntpBaTa 
pa3MepH0CT, T.e. peflOBeTe Ha flByMepHaTa MaTpMua. BceKM pefl npeflcraB/iflBa 
eflHOMepeH MacMB, komto ce MHMUMa/iM3Mpa no no3HaT3a Hac Ha^MH. 

flByMepHMTe MacuBM m naMeira 

B naMeira flByMepHMTe m m HoroMepHMTe MacMBM cbxpaHABaT ctomhoctmt6 cm b 
flMHaMM4HaTa naMeT KaTO pecjjepeHUMa (yKa3aTe/i) KbM 06/iacT, cbfltpwama 
pecfiepeHUMM KbM flpyrM MacMBM. Ha npaKTMKa BCflKa npoMeH/iMBa ot TMn 
MacMB (eflHOMepeH m/im MHoroMepeH) npeflcraB/iHBa pecfiepeHUMfl KbM macto b 
flMHaMM4HaTa naMeT, KbfleTO ce cbxpaHHBaT e/ieMeHTMTe Ha MacMBa. Ako 
MacMB"bT e flByMepeH, HeroBMTe e/ieMeHTM ca cbOTBeTHo MacMBM m 3a tax ce 
na3flT pecfiepeHUMM KbM flMHaMM4HaTa naMeT, KbfleTo ctoht cbOTBeTHMTe mm 
e/ieMeHTM. 3a fla cm npeflCTaBMM BM3ya/iH0 TOBa, HeKa pa3meflaMe cneflHMfl 
MacMB: 



int[] [] mylnts = { {1, 2, 3}, {91, 92, 93, 94}, {2001, 2002} } ; 
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T03M MacuB He e CTanqapTHa MaTpnua, 3amoTO e c HenpaBotrb/iHa cfiopMa. 
Tom ce cbCTOM ot 3 pe,qa, KaTO BceKM ot tax MMa pa3/iM4eH 6poM ko/iohm. 
ToBa b Java e no3BO/ieHo v\ cnep, KaTO 6"bfle MHnuna/insnpaH, MacMBvr ce 
npeflcraBH b naMeira no c/ieflHua Ha^MH : 



Stack 






1 — ► 


1 


Heap 






► 


• 




2 
3 








■ 




■ 


*■ 


91 














mylnts 




• 










92 










— *■ 


2001 




93 




2002 


04 



flOCTbn flO GJ1GMGHTMTG Ha MHOrOMGpGH M3CMB 

MaTpnunTe MMaT flBe pa3MepHocm v\ cbOTBeTHO BceKM TexeH e/ieMeHT ce 
flOCTbnBa c noMOiMTa Ha flBa MHfleKca - eflMH 3a peflOBeTe m eflMH 3a kojio- 

HMTe. MHOTOMepHMTe MaCMBM MMaT pa3/lM4eH MHfleKC 3a BCflKa pa3MepH0CT. 




Bcnxa pa3MepHOCT b MHoroMepeH 3anoHBa ot kiHflexc Hy/ia. 



HeKa pa3meflaMe c/ieflHua npuMep: 



int [ ] [ ] matrix 


= { 


{ 1, 2, 3, 4 


}, 


{ 5, 6, 7, 8 


}, 


}; 





MacMBvr matrix MMa 8 e/ieMeHTa, pa3no/io>KeHM b 2 pe,qa m 4 ko/iohm. BceKM 
e/ieMeHT Mo>Ke fla ce flocrbnM no cneflHMH Ha^MH: 



matrix [0 ' 


[0] 


matrix [0] [1] 


matrix [0] [2] 


matrix [0] [3] 


matrix [1 ' 


[0] 


matrix [1] [1] 


matrix [1] [2] 


matrix [1 ] [3] 



B ropHMfl npMMep BM>KflaMe KaK fla flocTbnMM BceKM e/ieMeHT no mhackc. Ako 
03HaHMM MHfleKca no peflOBe c i, a MHfleKca no ko/iohm c j, ToraBa flocTbna 
AO e/ieMeHT OTflBVMepeH MacMB MMa cneflHMH o6m bma: 
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matrix [i ] [ j ] 



ripn MHoroMepHMTe MacuBM BceKM e/ieMeHT ce MfleHTucfiMUMpa yHMKa/iHO c 
TO/iKOBa Ha 6pofi MHfleKcn, ko/ikoto e pa3MepH0CTra Ha MacuBa: 



nDimensionalArray [indexl ] ... [indexN] 



flt^wMHa Ha MHoroMepeH mbcmb 

BcflKa pa3MepH0CT Ha MHoroMepeH MacuB MMa co6cTBeHa fl"b/i>KMHa, kohto e 
AOCTbrma no BpeMe Ha nsnt/iHeHne Ha nporpaMaTa. HeKa pa3r/ieflaMe cnefl- 
Hua npuMep 3a flByMepeH MacuB: 



int [ ] [ ] matrix 


= { 


{ 1, 2, 3, 4 


}, 


{ 5, 6, 7, 8 


}, 


}; 





MoweM fla i^B/ie^eM 6poa Ha peflOBeTe Ha to3m flByMepeH MacuB 4pe3 
matrix. length. ToBa Ha npaKTMKa e fli3/i>KMHaTa Ha eflHOMepHna MacuB, 
c"bfl"bp>KaiM pecfjepeHLiMMTe KbM cBOMTe e/ieMeHTM (komto ca cbmo MacuBM). 
M3B/iM4aHeTo Ha fl"b/i>KMHaTa Ha i-na pefl CTaBa c matrix [i] .length. 



OTnenaTBaHe Ha MaTpuuja - npuMep 

Ctc c/ieflBaiMMfl npuMep me fleMOHCTpupaMe KaK Mo>KeM fla oTne^aTBaMe 
AByMepHM MacuBM Ha K0H30/iaTa: 



// Declare and initialize a matrix of size 2x4 
int [ ] [ ] matrix = { 

{ 1, 2, 3, 4 }, // row 0 values 

{5, 6, 7, 8 }, // row 1 values 

}; 

/ / Print the matrix on the console 

for (int row = 0; row < matrix . length; row++) { 

for (int col = 0; col < matrix [ 0] . length; col++) { 
System. out . printf (" %d ", matrix [row] [col] ) ; 

} 

System. out . println ( ) ; 

} 



ritpBO fleK/iapupaMe m MHnuna/insnpaMe MacuBa, komto MCKaMe fla o6xoamm m 
fla OTne^aTaMe Ha K0H30/iaTa. MacMBvr e flByMepeH v\ 3a TOBa M3no/i3BaMe 
eflMH unKb/i, komto me ce flBM>KM no peflOBeTe v\ btopm, B/ioweH uMKb/i, komto 
3a BceKM pefl me ce abm>km no KO/iOHMTe Ha MacMBa. 3a BCflKa MTepauMa no 
noflxoflflifl Ha^MH M3Be>KflaMe TeKyiflMa e/ieMeHT Ha MacMBa KaTo ro flOCTbn- 



T/iaBa 7. MacuBM 257 



BaMe no HeroBi/rre flBa MHfleKca. B KpafiHa cMeTKa, aKO M3n"b/iHMM ropHna 
nporpaMeH cfiparMeHT, me no/iy-ii/iM c/ieflHi/m pe3y/iTaT: 



12 3 4 
5 6 7 8 



HeTeHe Ha MaTpMLja ot KOH30/iaTa - npMMep 

HeKa BMflMM KaK MO>KeM fla npo^eTeM flByMepeH MacuB (MaTpnua) ot koh- 
30/iaTa. ToBa CTaBa KaTO rrbpBo B"bBe,qeM ro/ieMMHMTe Ha flBeTe pa3MepH0CTM, 
a c/iefl TOBa c flBa B/io>KeHi/i uMKb/ia B"bBe>KflaMe BceKM ot e/ieMei-rn/iTe My: 



Scanner input = new Scanner ( System . in) ; 
int rows = input . nextlnt () ; 
int cols = input . nextlnt () ; 

int[] [] matrix = new int [rows] [cols] ; 

for (int row = 0; row < rows; row++) { 
for (int col = 0; col < cols; col++) { 

System . out .print f ( "matrix [ %d, %d] = ", row, col); 
matrix [row] [col] = input .nextlnt () ; 

} 

} 

System . out .println (Arrays . deepToString (matrix) ) ; 



KaKTO ce BM>Kfla ot npuMepa, OTne^aTBaHeTo Ha MaTpnua MO>xe fla cTaHe c 
MeTOfla Arrays .deepToString () . ETO KaK MO>Ke fla M3me>Kfla nporpaMaTa B 
fleMCTBue (b c/iy4afl B"bBe>KflaMe MacuB c pa3Mep 3 Ha 2): 



3 




2 




matrix [0,0] 


= 6 


matrix [0,1] 


= 8 


matrix [1,0] 


= 4 


matrix [1,1] 


= 5 


matrix [2,0] 


= 3 


matrix [2,1] 


= 9 


[[6, 8], [4, 


5], [3, 9]] 



MaKCMMa/iHa rmomaflKa b MaTp 1414a - npMMep 

B c/ieflBaiflMfl npi/iMep me peiuuM eflHa MHTepecHa 3afla4a: flafleHa e npaBot- 
rb/iHa MaTpnua c <-\v\cna. Tpa6Ba fla HaMepuM b Hea MaKCMMa/iHaTa noflMaT- 
pnua c pa3Mep 2 x 2 m fla a OTne^aTaMe Ha K0H30/iaTa. nofl MaKCMMa/iHa 
noflMaTpnua me pa36npaMe noflMaTpnua, kohto MMa MaKCMMa/iHa cyMa Ha 
e/ieMeHTMTe, komto a cb era bat. Eto eflHO npuMepHO peiueHne Ha 3afla4aTa: 
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MaxPlatf orm2x2 . java 



public class MaxPlatform2x2 { 

public static void main ( String [ ] args) { 

// Declare and initialize the matrix 
int [ ] [ ] matrix = { 

{ 0, 2, 4, 0, 9, 5 }, 

{ 7, 1, 3, 3, 2, 1 }, 

{ 1, 3, 9, 8, 5, 6 }, 

{ 4, 6, 7, 9, 1, 0 } 

}; 

// Find the maximal sum platform of size 2x2 
int bestSum = Integer . MIN_VALUE; 
int bestRow = 0; 
int bestCol = 0; 

for (int row = 0; row < matrix . length - 1; row++) { 

for (int col = 0; col < matrix [ 0 ]. length - 1; col++) { 
int sum = matrix [row] [col] + matrix [row] [col + 1] 

+ matrix [row + 1] [col] + matrix [row + 1] [col + 1]; 
if (sum > bestSum) { 
bestSum = sum; 
bestRow = row; 
bestCol = col; 

} 

} 

} 

/ / Print the result 

System. out .println ("The best platform is:"); 
System. out .printf ( " %d %d%n", 

matrix [bestRow] [bestCol] , 

matrix [bestRow] [bestCol + 1]); 
System. out .printf ( " %d %d%n", 

matrix [bestRow + 1] [bestCol], 

matrix [bestRow + 1] [bestCol + 1]); 
System. out .printf ( "The maximal sum is: %d%n", bestSum); 

} 

} 



Ako M3n"b/i hum nporpaMaTa, me ce y6eflMM, 4e pa6oTM KopeKTHo: 



The best platform is : 
9 8 
7 9 

The maximal sum is : 33 
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HeKa cera o6hchi/im pea/iM3npaHna a/iropurbM. B Ha^a/iOTO Ha nporpaMaTa cm 
c"b3flaBaMe flByMepeH MacuB, cbcroflm ce ot u,env\ <-\v\cna. flemiapMpaMe 
nOMOLMHM npoMeH/iMBM bestSum, bestRow, bestCol, KOMTO MHML4Ma/iM3MpaMe 

C MMHMMa/lHMTe 3a TAX CTOMHOCTM. 

B npoMeH/iMBaTa bestSum me na3MM TeKymaTa MaKCMMa/ma cyMa, a b bestRow 
m bestCol TeKymna pefl v\ KO/iOHa, komto ca Ha^a/io Ha noflMaTpnuaTa c 
pa3Mepn 2x2, MMaiua cyMa Ha e/ieMeHTMTe bestSum. 

3a fla flocrbnuM bcm^km e/ieMeHTM Ha noflMaTpi/ma 2x2 ca hm Heo6xoflMMn 
MHfleKCMTe Ha ntpBUfl v\ e/ieMeHT. KaTO rn MMaMe ziecHO MOweM fla flocrbnuM 
ApyrnTe 3 e/ieMeHTa no c/ieflHua Ha^MH : 



matrix [row] [col] 
matrix [row] [col+1] 
matrix [row+1 ] [col] 
matrix [row+1 ] [col+1] 



B ropHi/ifl npuMep row v\ col ca MHfleKCMTe Ha OTroBapaiflu Ha ntpBi/ia e/ieMeHT 
Ha MaTpi/iua c pa3Mep 2x2, kohto e nacT ot MaTpi/maTa matrix. 

Cnefl KaTO Be^e pa36paxMe KaK fla flocTbnuM bcm^km e/ieMeHTM Ha MaTpnua c 
pa3Mep 2x2 MOxeM fla pa3nneflaMe a/iropnTbMa, no komto me a HaMepuM. 

Tpa6Ba fla o6xoamm BceKM e/ieMeHT ot maBHaTa MaTpnua flo npeflnoc/ieflHua 
pefl m npeflnocneflHaTa KO/iOHa. 3a6e/ie>KeTe, <-\e He o6xo>KflaMe MaTpnuaTa ot 
KpaM flo KpaM, 3aifl0T0 npn onuT fla flocTbnuM row+1 m/im col+1 MHfleKC me 
M3/ie3eM M3B"bH rpaHi/mi/rre Ha MacuBa. 

flocTbnBaMe cbceflHMTe e/ieMeHTM Ha BceKM TeKym na^anen eneMenr na 
noflMaTpnua c pa3Mep 2 x 2 n rn cb6i/ipaMe. Cnefl TOBa npoBepaBaMe fla/ii/i 
TeKymaTa hm cyMa e no ro/iaMa ot TeKymaTa Hafi-ro/iflMa cyMa. Ako e TaKa 
TeKymaTa cyMa CTaBa TeKyma Hafi-ro/iflMa cyMa v\ TeKymnTe MHfleKcn cTa BaT 
bestRow m bestCol. TaKa cnefl o6xo>KflaHe Ha r/iaBHaTa MaTpnua me MMaMe 
MHfleKCMTe Ha Ha^a/iHua e/ieMeHT Ha noflMaTpi/maTa, MMama Hafi-ro/iflMa cyMa. 

B Kpaa Ha npuMepa cm M3Be>KflaMe Ha K0H30/iaTa no noflxoflam Ha^MH 
TbpceHaTa noflMaTpmja i/i HefiHaTa cyMa. 

Ynpa>KHeHM5i 

1. fla ce Hani/iLue nporpaMa, kohto cb3flaBa MacuB c 20 eneMenra ot 
ue/io^nc/ieH Tun v\ MHnuna/insupa BceKM ot e/ieMeHTi/rre cbc ctomhoct 
paBHa Ha MHfleKca Ha eneMenra yMHoweH no 5. E/ieMeHTMTe Ha MacuBa fla 
ce M3BeflaT Ha KOH30/iaTa. 

2. fla ce Hanniue nporpaMa, kohto neTe flBa Maci/iBa ot K0H30/iaTa i/i npoBe- 
pflBa fla/in ca eflHaKBM. 
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3. fla ce Hanniue nporpaMa, koato cpaBHHBa flBa MacuBa ot Tun char 
jieKCMKorpacjDCKM (6yKBa no 6yKBa) m npoBepaBa kom ot flBaTa e no-paHO b 
/leKCMKorpacjDCKaTa noflpefl6a. 

4. HanniueTe nporpaMa, kohto HaMupa MaKci/iMa/maTa peflMua ot eflHaKBM 
e/ieMeHTM b MacMB. npuMep: {2, 1, 1, 2, 3, 3, 2, 2, 2, 1} -> {2, 2, 2}. 

5. HanniueTe nporpaMa, kohto HaMupa MaKci/iMa/maTa peflnua ot HapacT- 
Baini/i e/ieMeHTM b MacuB. npuMep: {3, 2, 3, 4, 2, 2, 4} -> {2, 3, 4}. 

6. fla ce Hanniue nporpaMa, kohto 4eTe ot K0H30/iaTa flBe ue/in 4nc/ia N h K, 
m MacuB ot N e/ieMeHTa. fla ce HaMepaT Te3M K e/ieMeHTa, komto MMaT 
MaKCMMa/iHa cyMa. 

7. CopTupaHe Ha MacuB 03Ha4aBa fla noflpeflMM e/ieMeHTi/rre My b HapacrBam 
(HaMa/iflBaiu) pefl. HanniueTe nporpaMa, koato copTupa MacuB. fla ce 

M3no/13Ba a/iropMTbMa "Selection sort". 

8. HanniueTe nporpaMa, kohto HaMupa HaM-4ecro cpeiuaHMfl e/ieMeHT b 
MacuB. npuMep: {4, 1, 1, 4, 2, 3, 4, 4, 1, 2, 4, 9, 3} -> 4 (5 times). 

9. fla ce Hanniue nporpaMa, kohto HaMi/ipa nocneflOBaTe/iHocr ot <-\v\cna b 
MacuB, komto MMaT cyMa paBHa Ha 4mc/io, BtBefleHO ot K0H30/iaTa (ara 
MMa TaKaBa). npMMep: {4, 3, 1, 4, 2, 5, 8}, S=ll -> {4, 2, 5}. 

10. HanMiueTe nporpaMa, kohto cb3flaBa cneflHMTe KBaflpaTHM MaTpMUM m tm 
M3Be>Kfla Ha K0H30/iaTa B"bB (JpopMaTMpaH bma. Pa3Mep"bT Ha MaTpMUMTe ce 
B"bBe>Kfla ot K0H30/iaTa. npMMep3a (4,4): 



a) 



c) 
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11. fla ce HanMLue nporpaMa, kohto cb3flaBa npaBOtrb/iHa MaTpMua c pa3Mep 
(n, m) . Pa3MepH0CTra m e/ieMeHTMTe Ha MaTpMuaTa fla ce 4eTaT ot 
K0H30/iaTa. fla ce HaMepM noflMaTpMuaTa c pa3Mep (3,3), kohto MMa 
MaKCMMa/iHa cyMa. 

12. fla ce HanMLue nporpaMa, kohto cb3flaBa MacMB c bcm>hkm 6y kbm ot 
ziaTMHCKaTa a36yKa. fla ce flafle B"b3M0>KH0CT Ha noTpe6MTe/i fla B"bBe>Kfla 
flyMa ot K0H30/iaTa m b pe3y/iTaT fla ce M3Be>KflaT MHfleKCMTe Ha 6yKBMTe 
ot flyMaTa. 
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13. fla ce pea/lM3Mpa AB0I/I4H0 TbpceHe (binary search) B COpTkipaH 
ue/io'-mcneH MacuB. 

14. HanmueTe nporpaMa, kohto cop™pa ue/io^nc/ieH MacuB no a/iropurbMa 

"merge sort". 

15. HanmueTe nporpaMa, kohto copTupa ue/io^nc/ieH MacuB no a/iropurbMa 

"quick sort". 

16. HanniueTe nporpaMa, kohto HaMupa bcm^km npocTM 4nc/ia b flnana30Ha 
[1..10 000 000]. 

17. Hani/iweTe nporpaMa, kohto no noflafleHa MaTpnua HaMupa Hafi-ro/iflMaTa 
06/iacT ot eflHaKBM 4nc/ia. I~Ioa 06/iacT pa36npaMe cbBKyn hoct ot cbceflHM 
(no pefl m KO/iOHa) e/ieMeHTM. Eto eflMH npuMep, b komto MMaMe 06/iacT, 
cbCTaBeHa ot 13 Ha 6poM eflHaKBM e/ieMeHTM etc ctomhoct 3: 
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Peuietmsi m yni>TBaHM5i 

1. M3no/i3BaMTe MacuB int[] v\ for umcb/i. 

2. flBa MacuBa ca eflHaKBM, KoraTO MMaTeflHaKBa flt/i^MHa v\ cto mho cTMTe Ha 
e/ieMeHTMTe b tax cbOTBeTHO cbBnaflaT. Btopoto yc/iOBue MO>KeTe fla 
npoBepnTe c for uMKb/i. 

3. ripn jieKCMKorpacficKaTa Hapefl6a cuMBO/iMTe ce cpaBHHBaT eflMH no eflMH 
KaTO ce 3ano4He ot HaM-/ieBMfl. npn HecbBnaflaiflM cmmbo/im no-paHO e 
MacnB"bT, 4mmto TeKym cmmbo/1 e no-paHO b a36yKaTa. npn cbBnafleHne ce 
npofl"b/i>KaBa etc c/ieflBaiflMfl cmmbo/i bahcho. Ako ce CTurHe flo Kpaa na 
eflMHMfl MacuB, no-KpaTKMATe /leKCMKorpacficKM no-paHO. 

4. Pea/iM3npaMTe uMKb/i, komto cpaBHHBa 6yKBi/rre b MacuBMTe Ha no3MUMM ot 
0 AO fl-b/i>KMHaTa Ha no-Kbci/m MacuB -1, eflHa no eflHa flOKaTo HaMepn 
pa3/iMKa. Ako 6~bp,e HaMepeHa pa3/iMKa, e hcho kom MacuB e no-paHO 
jieKCMKorpacjDCKM. Ako pa3/iMKa He 6"bAe HaMepeHa, no-KbcuaT MacuB e no- 
paHO /leKCMKorpacjjcKM. Ako MacuBMTe cbBnaAaT, hmkom He otthx e zieKcu- 
KorpacjDCKM no-paHO. 

5. CKaHnpaMTe MacuBa otjihbo HaAflCHo v\ B"bB BceKM eAUH MOMem - na3eTe b 
eAHa npoMeH/iMBa noc/ieAHMTe ko/iko no3MUMM (ao TeKymaTa bk/ikj^m- 
Te/iHo) MMa eAHaKBM ctomhoctm. na3eTe HaM-Ao6pna cTapT v\ Hafi-Ao6paTa 
A"b/i>KMHa 3a MOMeHTa b OTRennw ABe npoMeH/iMBM. 



262 BtBefleHne b nporpaMnpaHeTO c Java 



6. CKaHi/ipaMTe Maci/iBa otjihbo HaflflCHO i/i B"bB BceKM eflMH momcht na3eTe b 
npoMeH/iMBa ko/iko eneMenra MMa b HapacrBam pefl, komto 3aB"bpiuBaT c 
TeKymna e/ieMeHT. na3eTe HaM-flo6pnfl cTapT v\ Hafi-flo6paTa fl"b/i>KMHa 3a 

MOMeHTa B OTfle/lHM flBe npOMeH/lMBM. 

5. noTbpceTe b MHTepHeT MHcjDopMauna 3a a/iropurbMa "selection sort" v\ 
HeroBM pea/iM3aunM. 

10. rioMkic/ieTe 3a noflxoflamM Ha^MHn 3a MTepauna Btpxy Maci/iBi/rre c flBa 

B/10>KeHM UMK"bJia. 

3a d) MOxeTe fla npmiOKirre c/ieflHaTa cTpaTerna: 3ano4BaTe ot no3nunfl 
(0,0) m ce flBM>KMTe HaflO/iy N nvm. Cnep, rosa ce flBM>KMTe HaflflCHO N-l 
nvm, c/iefl TOBa Harope N-l nvm, cnep, TOBa Ha/iflBO N-2 nvm, c/iefl TOBa 
HaflO/iy N-2 nv™ v\ t.h. ripn bchko npeMecTBaine c/iaraTe b K/ieTKaTa, 
kohto HanycKaTe nopeflHOTO 4MC.no 1, 2, 3, N. 

11. MoflndpnunpaMTe npi/iMepa 3a MaKCMMa/iHa n/iomaflKa c pa3Mep 2x2. 

12. 3afla4aTa MoxeM fla pewi/iM c MacuB v\ flBa B/iOKeHM for umcb/ia (no 
6yKBMTe Ha flyMaTa i/i no Maci/iBa 3a bca Ka 6yKBa). 3afla4aTa MMa i/i xi/rrpo 
peiueHne 6e3 MacuB: MHfleKcvr Ha flafleHa 6yKBa ch ot a36yKaTa MO>Ke fla 
ce CMeTHe 4pe3 M3pa3a: (int) ch - (int) 'A'. 

13. noTbpceTe b MHTepHeT MHdpopMauMa 3a a/iropnTbMa "binary search". 
KaKBo Tpa6Ba fla e M3n"b/iHeH0, 3a fla M3no/i3BaMe T03M a/iropnTbM? 

14. noTbpceTe b MHTepHeT MHdpopMaunfl 3a a/iropnTbMa "merge sort" v\ 
HeroBM pea/iM3aunM. 

15. noTbpceTe b MHTepHeT MHdpopMauna 3a a/iropnTbMa "quick sort" v\ 
HeroBM pea/iM3aunM. 

16. noTbpceTe B MHTepHeT MHdpopMaUMfl 3a "sieve of Erathostenes " . 

17. Ta3M 3afla4a e flocra no-TpyqHa ot ocraHa/ii/iTe. Mo>xe fla M3no/i3BaTe 
a/iropnTMM 3a o6xo>KflaHe Ha rpadp, i/i3Becn-m c Ha3BaHMATa "DFS" (Depth- 
first-search) m/im "BFS" (Breadth-first-search). noTbpceTe MHdDopMauna v\ 
npuMepn 3a tax b MHTepHeT. 



f/iasa 8. EpoMHM cmctgmii 



ABTOp 

neTbp Be/ieB 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pasmeaaMe Ha^MHUTe Ha pa6oTaTa c pa3/iM4HM 
6pomhm cucTeMM m npeflCTaBHHeTO Ha 4nc/iaTa b tax. noBe^e BHMMaHne me 
OTfle/iMM Ha npeflCTaBAHeTO Ha <-\v\cnara b fleceTM4Ha, flB0M4Ha v\ ujecTHafle- 
ceTM4Ha 6poMHa cucTeMa, TbM KaTo Te ce M3no/i3BaT MacoBO b kom niOTbpHaTa 
TexHMKa m b nporpaMnpaHeTO. IHe o6achmm m Ha^MHUTe 3a KOflnpaHe Ha 
4nc/iOBMTe flaHHM b KOMnioTbpa m BMflOBeTe KOflOBe, a MMeHHo: npaB koa, 
o6paTeH KOfl, flon"b/iHMTe/ieH koa m ABOi/mHO-AeceTM'HeH koa. 
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l/ICTOpM51 B HflKO/lKO pefla 

M3no/i3BaHeTO Ha pa3/iM4HM 6pomhm cucTeMM e 3an04Ha.no ome b fl"b/i6oKa 
ApeBHOCT. ToBa TBtpfleHne ce flOKa3Ba ot o6cTOflTe/icTBOTO, <-\e ome b ErnneT 
ca M3no/i3BaHM c/i"bH4eBMTe 4acoBHMun, a TexHMTe npuHunnn 3a M3MepBaHe 
Ha BpeMeTo no/i3BaT 6pomhm cucTeMM. no-ro/iflMaTa <-\acr ot MCTopnunTe 
cMATaT flpeBHoernneTCKaTa L4MBM/iM3auMfl 3a ntpBaTa uuBM/insaunfl, kohto e 
pa3fle/in/ia fleHH Ha no-Ma/iKM 4acm. Te nocmraTTOBa, nocpeflcrBOM ynoTpe- 
6aTa Ha ntpBUTe b cBeTa c/i"bH4eBM ^acoBHuun, komto He ca hmujo flpyro 
ocBeH o6nKHOBeHM npvm, 3a6nTM b 3eMsrra m opueHTupaHM no fl"b/i>KMHaTa m 
nocoKaTa Ha caHKaTa. 

no-KtcHo e M3o6peTeH no-cbB"bpLueH c/i"bH4eB 4acoBHMK, komto npn/iM4a Ha 
6yKBaTa T m e rpaflynpaH no Ha^MH, no komto fla pa3fle/ifl BpeMeTo Me>Kfly 
M3rpeB m 3a/ie3 c/vbHue Ha 12 <-\acrv\. ToBa flOKa3Ba M3no/i3BaHeTO Ha flBaHa- 
fleceTM4Ha 6pofiHa cucTeMa b ErnneT, BawHOcira Ha 4mc/ioto 12 o6mkhob6ho 
ce cBtpsBa m c o6cTOflTe/icTBOTO, 4e ziyHHMTe umk/im 3a eflHa roflMHa ca 12, 
m/im c 6poa Ha cjDa/iaHrnTe Ha nptcTUTe Ha eflHaTa ptKa (no Tpn Ha BceKM ot 
4eTnpnTe np"bCTa, KaTO He ce cM^Ta na/ieua). 

B flHeiuHO BpeMe fleceTM4HaTa 6poMHa cMcreMa e HaM-pa3npocrpaHeHaTa 
6poMHa cucTeMa. Mowe 6m TOBa ce fl"b/i>KM Ha y/iecHeHMATa, komto t$\ npeflo- 
CTaBfl Ha 40BeKa, KoraTO tom 6poM c noMOurra na cBOMTe nptcTM. 

flpeBHMTe UMBM/lM3aUMM Ca pa3fle/lM/lM fleHOHOLMMeTO Ha nO-Ma/lKM 4aCTM, 

KaTO 3a u,ema ca M3no/i3Ba/iM pa3/iM4HM 6pomhm cmctcmm, flBaHafleceTM4HM v\ 

LUeCTfleceTMLIHM CbOTBeTHO C OCHOBM - 12 M 60. rp"bL4KM aCTpOHOMM KaTO 

Xwnapx ca M3no/i3Ba/iM acTpoHOMM4HM noflxoflM, komto npeflM TOBa ca 6m/im 

M3nO/13BaHM M OT BaBM/lOHUMTe B MeCOnOTaMMfl. BaBM/lOHUMTe M3B"bpiJJBa/lM 

acTpoHOM M4HMTe M34Mc/ieHMfl b LuecrfleceTM'-iHa cMCTeMa, koato 6m/im Hac/ie- 
flM/iM ot wyMepMTe, a Te ot cboh crpaHa fla a pa3BM/iM oko/io 2000 r. np. h. e. 
He e M3BecTH0 ot KaKBM cbo6pa>KeHMfl e M36paHO to^ho 4mc/ioto 60 3a ocHOBa 
Ha 6poMHaTa CMCTeMa, ho e Ba>KHO fla ce 3Hae 4e, Ta3M CMCTeMa e MHoro 
noflxoflflifla 3a npeflcraBHHe Ha apo6m, TbM KaTO 4mc/ioto 60 e HaM-Ma/iKOTo 
4mc/io, KoeTO ce fle/iM 6e3 ocTaTbK cbOTBeTHO Ha 1, 2, 3, 4, 5, 6, 10, 12, 15, 
20 m 30. 

HsiKOM npM/io>KeHM5i Ha ujecTfleceTMHHaTa 6poMHa 
CMCTeMa 

flHec LuecTAeceTM>-iHaTa CMCTeMa Bee ome ce M3no/i3Ba 3a M3MepBaHe Ha ■br/iM, 
reorpacjDCKM KOopflMHaTM m BpeMe. Te Bee ome HaMMpaT npM/ioxeHMe npM 
4acoBHMKOBMfl uMcj)ep6.naT m ccfiepaTa Ha mo6yca. LUecTfleceTM'-iHaTa 6poMHa 
CMCTeMa e M3no/i3BaHa m ot EpaTOCTeH 3a pa3fle/iflHeTo Ha 0Kp"b>KH0CTTa Ha 60 
4acTM c ue/i cb3flaBaHe Ha eflHa paHHa CMCTeMa ot reorpacjDCKM ujmpmhm, 

CbCTaBeHa OT X0pM30HTa/lHM J1MHMM, MMHaBaiflM npe3 M3BeCTHM B M MHa/lOTO 

MecTa ot 3eMATa. Eamh BeK cnefl EpaTOCTeH XMnapx HopMMpa/i Te3M /imhmm, 
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KaTo 3a ue/ua rn HanpaBi/m ycnopeflHM i/i cbo6pa3eHM c reoMeTpi/i^Ta Ha 
3eMATa. Tom BtBewfla ci/icreMa ot /imhmm Ha reorpadpcKaTa fl"b/i>KMHa, b komto 
BK/iK)4BaT 360 rpaflyca v\ cbOTBeTHO Mi/maBaT ot ceBep flo \or v\ ot no/iroc flo 
no/iroc. B KHuraTa "A/iMarecT" (150 r. ot h. e.) K/iaBflMM Ujonenew ,qopa3Bi/iBa 
pa3pa6oTKMTe Ha Xnnapx 4pe3 flon"b/iHMTe/iHO pa3fle/iflHe Ha 360-Te rpaflyca 
Ha reorpacjDCKaTa ujupnHa v\ fl"b/i>KMHa Ha flpyrn no-Ma/iKi/i 4acTM. Tom 
pa3fle/in/i BceKM eflMH ot rpaflycuTe Ha 60 paBHM 4acTi/i, KaTO BCflKa eflHa ot 
Te3M 4acTM b nocneflCTBi/ie 6mia pa3fle/ieHa Ha hobm 60 no-Ma/iKi/i 4acTi/i, 
komto cbiflo 6m/im paBHM. TaKa no/iyneHMTe npn fle/ieHeTO 4acTM, 6m/im 
Hape^eHM partes minutae primae, m/im "ntpBa Mi/myTa" v\ cbOTBeTHo partes 
minutae secundae, v\nv\ "BTopa MMHyTa". Te3M 4ac™ ce no/i3BaT v\ flHec i/i ce 

HapM4aT CbOTBeTHO "MMHyTM" m "ceKyHflu". 

KpaTKO o6o6meHne 

HanpaBMXMe KpaTKa i/icTopn L iecKa pa3xoflKa npe3 xmiflflo/ieTi/iflTa, ot koato 
HaynaBaMe, <-\e 6poMHMTe cucTeMM ca 6m/im cb3flafleHM, M3no/i3BaHM v\ 
pa3BMBaHM oifle no BpeMeTO Ha ujyMepMTe. Ot M3/io>KeHMTe dpaKTM cTaBa hcho 
3aiflO fleHOHOiflneTo cbfltpwa (caMo) 24 4aca, 4acbT cbfltpwa 60 m MHyTM, a 
MMHyTaTa 60 ceKyHflu. ToBa ce fl"b/i>KM Ha dpaKTa, <-\e flpeBHMTe eri/irrraHki ca 
pa3fle/iM/in no TaK"bB Ha^MH fleHOHOiflneTO, KaTO ca shBenv\ ynoTpe6aTa Ha 
flBaHafleceTM4Ha 6poMHa cucTeMa. Pa3fle/iflHeTO Ha ^acoBeTe i/i m i/iHyTUTe Ha 
60 paBHM 4acTM, e c/ieflCTBue ot pa6oTaTa Ha flpeBHorp"bUKi/rre acTpoHOMM, 
komto M3B"bpi±iBaT M34nc/ieHMflTa b LuecTfleceTi/mHa 6poMHa cucTeMa, kohto e 
cb3flafleHa ot wyMepi/rre v\ M3no/i3BaHa ot BaBM/iOHUMTe. 



EpOMHM CMCT6MM 

flo MOMeHTa pa3r/ieflaxMe MCTopnaTa 
pa3r/ieflaMe KaKBo npeflcraB/iflBaT Te i/i 
HaTa TexHMKa. 



Ha 6poMHMTe cucTeMM. HeKa cera 
KaKBa e TAXHaTa po/ia b M34nc/iMTe/i- 



KaKBO npeflCTaB/isiBaT 6poiiHMTe cuaeMM? 

BpoMHMTe cucTeMM ca Ha4MH 3a npeflCTaBAHe (3anncBaHe) Ha 4nc/iaTa, 4pe3 
KpaeH Ha6op ot rpadpn^HM 3Haun Hape^eHi/i ui/idppi/i. K"bM tax Tpa6Ba fla ce 
Ao6aBflT m npaBM/ia 3a npeflcraBHHe Ha 4i/icnaTa. CuMBO/iMTe, komto ce 
M3no/i3BaT npn npeflCTaBSHeTO Ha <-\v\cnara b flafleHa 6poMHa cucTeMa, MoraT 
fla ce B"b3npneMaT KaTO HefiHa a36yKa. 

no BpeMe Ha pa3/iM4HMTe eTann ot pa3Bi/rmeT0 Ha MOBe^ecTBOTO, pa3/iM4HM 
6pomhm cucTeMM ca npnflo6nBa/iM i/i3Becn-iocT. Tpa6Ba fla ce OT6e/ie>Ki/i, <-\e 
flHec HaM-iunpoKo pa3npocTpaHeHne e no/iy-imia apa6cKaTa 6poMHa cucTeMa. 
Tfl M3no/i3Ba undppnTe 0, 1, 2, 3, 4, 5, 6, 7, 8 m 9, KaTO cboh a36yKa. 
(MHTepeceH e dpaKTbT, <-\e M3nncBaHeT0 Ha apa6cKMTe undppn b flHeiuHO BpeMe 
ce pa3/iM4aBa ot npeflCTaBeHMTe no-rope fleceT undapn, ho BtnpeKM TOBa, Te 
naK ce oTHac^T 3a cbmaTa 6poMHa cucTeMa T.e. fleceTM4HaTa). 
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OcBeH a36yKa, BCHKa 6pofiHa cMcreMa MMa m ocHOBa. OcHOBaTa e 4nc.no, 
paBHO Ha 6poa pa3/iM4HM uMcfipM, M3no/i3BaHM ot cucTeMaTa 3a 3anncBaHe Ha 
4nc/iaTa b Hea. HanpuMep apa6cKaTa 6poMHa CMcreMa e fleceTM4Ha, 3amoTO 
MMa 10 uncfipn. 3a ocHOBa MO>Ke fla ce M36epe npon3BO/iHO 4mc/io, <-\v\9\to 
a6co/iK)THa ctomhoct Tpa6Ba fla 6"bfle pa3/iM4Ha ot 0 m 1. MO>xe fla 6"bfle v\ 
pea/iHO M/iM kom n/ieKCHO <-\v\cno cbc 3HaK. 

B npaKTM^ecKO oTHoiueHMe, B"b3HMKBa B"bnpoc"bT: koa e HaM-flo6paTa 6poMHa 
cucTeMa, kohto Tpa6Ba fla M3no/i3BaMe? 3a fla cm OTroBopuM Ha T03M B"bnpoc, 
Tpa6Ba fla pewi/iM, KaK me ce npeflcraBM no onTMMa/ieH Ha^MH eflHO <-\v\cno 
KaTO 3anncBaHe (T.e. 6poM Ha uncfipnTe b 4mc/ioto) m 6poM Ha uncfipnTe, komto 
M3no/i3Ba cbOTBeTHaTa 6poMHa CMcreMa T.e. HeMHaTa ocHOBa. no MaTeMaTM- 
4ecKM n"bT, Mo>xe fla ce flOKawe, <-\e HaM-flo6poTO cbOTHomeHne Me>Kfly fl"b/i>KM- 
HaTa Ha 3annca m 6poa Ha M3no/i3BaHMTe uncfipn, ce nocTura npn ocHOBa Ha 
6poMHaTa cucTeMa HenepoBOTO 4mc/io (e = 2,718281828), KoeTo e ocHOBaTa 
Ha ecTecTBeHMTe ziorapnTMn. fla ce pa6oTM b CMcreMa c Ta3M ocHOBa, e 
MSK/iro^MTe/iHo Hevflo6HO, 3aifl0T0 TOBa 4Mc/io He Mo>xe fla ce npeflCTaBM KaTO 
OTHoweHkie Ha flBe u,env\ 4nc/ia. ToBa hm flaBa ocHOBaHne fla 3a k/i to 4 mm, <-\e 
onTMMa/iHaTa ocHOBa Ha 6poMHaTa CMcreMa e 2 mjim 3. B"bnpeKM, <-\e 3 e no- 
6/1M30 flo HenepoBOTO 4mc/io, to e Henoflxoflfliflo 3a TexHu^ecKa pea/iM3aunfl. 
riopaflu Ta3M npn4MHa, flB0M4HaTa 6pokma CMcreMa, e eflMHCTBeHaTa noflxo- 
flflifla 3a npaKTM^ecKa ynoTpe6a m th ce M3no/i3Ba b cbBpeMeHHMTe e/ieK- 

Tp0HH0M34MC/lMTe/lHM MaiJJMHM. 
ri03MMMOHHM 6pOMHM CMCT6MM 

BpoMHMTe cucTeMM ce Hapn^aT no3MMMOHHM, ToraBa, KoraTO mhctoto (no3M- 
UMATa) Ha uncfipnTe MMa 3Ha4eHne 3a cTOMHOcira Ha 4mc/ioto. ToBa 03Ha4aBa, 
4e cTOMHOCTTa Ha uncfipaTa b 4MC/10T0 He e cTporo onpefle/ieHa m 3aBncn ot 
TOBa Ha KOfl no3Muna ce HaMupa CbOTBeTHaTa uncjapa b flafleHO <-\v\cno. 
HanpuMep b 4mc/ioto 351 uncfipaTa 1 MMa ctomhoct 1, flOKaTo npn 4mc/ioto 
1024 Tfl MMa ctomhoct 1000. Tpa6Ba fla ce OT6e/ie>KM, <-\e ocHOBMTe Ha 
6poMHMTe cMCTeMM ce npM/iaraT caMO npM no3MUMOHHMTe 6pomhm cmctcmm. B 

n03ML4MOHHa 6pOMHa CMCTeMa 4MC/10T0 A( P ) = (3(n)3(n-i)...3(0) / 3(-i)3(- 2 )...3(-k)) 

Moxe fle ce npeflCTaBM B"bB BMfla: 



B Ta3M cyMa T m MMa 3Ha4eHMe Ha Ter/iOBM KoecjDMUMeHT 3a atj-tmh pa3pafl Ha 
4MC/10T0. B noBe^eTO c/iynaM o6mkhob6ho T m = P™, KoeTO 03Ha4aBa, 4e 



-k 




m—n 



-k 



m=n 



06pa3yBaHO no ropHaTa cyMa, 4mc/ioto A (p) e cbcraBeHO cbOTBeTHO ot ua/ia cm 

4aCT (3(n)3(n-i)...3(0)) M OT flpo6Ha CM 4aCT (3(-i)3(- 2 ). .-3(-k)), ICbfleTO BCflKO 3 

npMHafl/ie>KM Ha m HO>KecTBOTO ot ue/iM 4Mc/ia M-{0, 1, 2, p-1}. JlecHO ce 
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BM>Kfla, 4e, npM n03MUM0HHMTe 6pOMHM CMCTeMM CTOMHOCTTa Ha BCeKM pa3pafl 

e no-ro/iflMa ot cTOMHOCTTa Ha npeflxoflHMH pa3pafl (cbceflHMH pa3pafl 

OTflflCHO, KOMTO e no- M/iaflUJM) C TO/lKOBa ITbTM, KO/1KOTO e OCHOBaTa Ha 

6poMHaTa cucTeMa. ToBa o6cTOflTe/icTBO, Ha/iara npn c"b6npaHe fla npn6aB3Me 
eflMHuua K"bM zieBMfl (no-CTapiuMfl) pa3pafl, aKO Tpa6Ba fla npeflcraBMM uncfipa 
b TeKyiflMfl pa3pafl, kohto e no-ro/iflMa OTOCHOBaTa. CucTeMMTe c ochobm 2, 8, 
10 m 16 ca no/iy4M/in no-iunpoKO pa3npocTpaHeHne b M34nc/iMTe/iHaTa 
TexHMKa, m b c/ieflBaiflaTa Ta6/inua e noKa3aHO cbOTBeTHOTO npeflcraBAHe Ha 
4nc/iaTa ot 0 flo 15 b tax: 



flBOMHHa 


OCMMHHa 


fleceTMHHa 


LLIecTHafleceTMHHa 


0000 


0 


0 


0 


0001 


1 


1 


1 


0010 


2 


2 


2 


0011 


3 


3 


3 


0100 


4 


4 


4 


0101 


5 


5 


5 


0110 


6 


6 


6 


0111 


7 


7 


7 


1000 


10 


8 


8 


1001 


11 


9 


9 


1010 


12 


10 


A 


1011 


13 


11 


B 


1100 


14 


12 


C 


1101 


15 


13 


D 


1110 


16 


14 


E 


1111 


17 


15 


F 



Hen03MUMOHHM 6pOMHM CMCTeMM 

OCBeH n03ML4MOHHM, CbLfleCTByBaT M Hen03ML4MOHHM 6pOMHM CMCTeMM, npM 
KOMTO CTOMHOCTTa Ha BCflKa UMCjDpa e nOCTOflHHa M He 33BMCM no HMKaK"bB 
Ha4MH OT HeMHOTO MflCTO B 4MC/10T0. KaTO npMMepM 3a TaKMBa 6pOMHM 

CMCTeMM MoraT fla ce noco^aT cbOTBeTHo pMMCKaTa, rptuKaTa, m M/ieTCKaTa m 

flp. KaTO OCHOBeH HeflOCTaTbK, Ha Hen03MUM0HHMTe 6pOMHM CMCTeMM Tpa6Ba 

fla ce noco4M TOBa, ne npe3 Tax ro/ieMMTe 4Mc/ia ce npeflcraBHT HeecfieKTMBHO. 
3apaflM T03M cm HeflOCTaTbK Te ca no/iy4M/iM no-orpaHM4eHa ynoTpe6a. HecTo 
TOBa 6m Momo fla 6"bfle m3to>hhmk Ha rpewKa npM onpefle/iHHe Ha cTOMHOcira 
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Ha 4nc/iaTa. CbBceM HaKpaTKO me pa3meflaMe puMCKaTa m rp^uKaTa 6pomhm 

CMCTeMM. 

PiiMCKa GpoMHa cwcTeMa 

PuMCKaTa 6poMHa cucTeMa M3no/i3Ba c/ieflHMTe cmmbo/im 3a npeflcraBHHe Ha 
4nc/iaTa: 



PkiMCKa Mn4>pa 


fleceTMHHa paBHOCTOMHOCT 


I 


1 


V 


5 


X 


10 


L 


50 


C 


100 


D 


500 


M 


1000 



KaKTo Be^e cnoMeHaxMe, b Ta3M 6poMHa cucTeMa no3nunflTa Ha uMcfcpaTa He e 
ot 3Ha4eHi/ie 3a cTOMHOcrra Ha 4mc/ioto, ho 3a HeMHOTO onpefle/iflHe ce 
npmiaraT c/ieflHMTe npaBM/ia: 

1. Ako flBe noc/ieflOBaTe/iHO 3anncaHM pmmckm uncjDpn, ca 3anncaHM TaKa, <-\e 
croMHOCTTa Ha ntpBaTa e no-ro/iflMa m/im paBHa Ha cTOMHoara Ha BTopaTa, 
to TexHMTe ctomhoctm ce c"b6npaT. npuMep: 

Hmc/ioto 111=3, a 4MC/10T0 MMD=2500. 

2. Ako flBe noc/ieflOBaTe/iHO 3anncaHM pmmckm uMcfipM, ca b HaMa/iflBam pefl 
Ha cTOMHOCTMTe mm, to TexHMTe ctomhoctm ce M3Ba>KflaT. ripMMep: 

Hmc/ioto IX=9, 4MC/ioto XML=1040, a 4MC/ioto MXXIV=1024. 
rpi>uKa 6poMHa cucTeMa 

rp"bUKaTa 6poMHa cMCTeMa, e fleceTMHHa cMCTeMa, npM kohto ce M3B"bpiuBa 
rpynMpaHe no neTMUM. Ta M3no/i3Ba c/ieflHMTe umcJdpm: 



rp-bUKa Mn4>pa 


fleceTMHHa paBHOCTOMHOCT 


I 


1 


n 


5 


A 


10 


H 


100 
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X 


1 000 


M 


10 000 



CneflBaT npuMepn Ha 4nc/ia 0TTa3M cucTeMa: 
TA = 50, l~H = 500, TX = 5000, TM = 50 000. 

flBOMMHaia 6poMHa cMCTeMa - ocHOBa Ha 

6/16KTpOHHO M3HMC/1MT6/1 H3Ta T6XHMK3 

flB0M4HaTa 6poMHa cucTeMa, e ci/icreMaTa, kohto ce M3no/i3Ba 3a npeacraBflHe 
m o6pa6oTKa Ha <-\v\cnara b cbBpeMeHHMTe e/ieKTpoHHOM34Mc/iMTe/iHM MaiunHM. 
T/iaBHaTa npn^nHa, nopaflu kohto th ce e Ha/io>KM/ia TO/iKOBa ujmpoko, ce 
o6acHflBa c o6cTOflTe/icTBOTO, 4e ycTpoMCTBa c flBe ycT0M4MBM cbCToaHna ce 
pea/iM3npaT npocTO, a pa3xoflMTe 3a npon3BOflCTBo Ha abom^hm apnTMeTM4HM 
ycTpoMCTBa ca mhoto hmckm. 

flB0M4HMTe UMCfipM 0 M 1 JieCHO Ce npeflCTaBST B 1/134 MCJlMTe/lHaTa TeXHMKa 

KaTO "mm a tok" / "ha Ma tok" m/im KaTO "+5V" v\ "-5V". 

Hapefl cbc cBOMTe npeflMMCTBa, flB0M4HaTa cucTeMa 3a npeacraBflHe Ha 
4nc/iaTa b KOMnioTbpa cm MMa v\ HeflocTarbun. Eamh ot ro/ieMMTe npaKTM^ecKn 
HeflOCTarbun, e, 4e 4nc/iaTa, npeflCTaBeHM c noMOurra Ha Ta3i/i cucTeMa ca 
mhoto fl"b/irn, t. e. MMaT to/iam 6poM pa3pefln (6nTOBe). ToBa a npaBM 
Heyflo6Ha 3a HenocpeflCTBeHa ynoTpe6a ot 40Bei<a. 3a M36arBaHe Ha TOBa 
Heyflo6cTBO, b npaKTi/iKaTa ce no/i3BaT 6pomhm cucTeMM c no-ro/ieMM ochobm. 

fleceTMHHM HMC/ia 

Huc/iaTa npeacraBeHi/i b aeceTi/mHa 6poMHa cucTeMa, ce 3aaaBaT b rrbpBi/meH 
BMfl T.e. BMfl yflo6eH 3a B"b3npneMaHe ot 40BeKa. Ta3M 6poMHa cucTeMa MMa 3a 
ocHOBa 4MC/10TO 10. Huc/iaTa 3anncaHM b Hea ca noflpefleHM no creneHi/iTe Ha 
41/icjioto 10. M/iafliuMflT pa3pafl (ntpBUflT owicho Ha jihbo) Ha AeceTi/mHi/rre 
4nc/ia ce M3no/i3Ba 3a npeacraBflHe Ha eflUHnunTe (10°=1), c/ieflBaiunyiT 3a 
fleceTMUMTe (10*= 10), c/ieflBaiunflT 3a cTOTMUMTe (10 2 =100) i/i t.h. Ka3aH0 c 
flpyrn flyMM, BceKM cneflBam pa3pafl e aeceT nvm no-ro/iflM ot npefliuecT- 
Baiunfl ro pa3pafl. CyMaTa ot orfxennme pa3pafln onpeae/ia cTOMHocira Ha 
4MC/10TO. 3a npuMep me B3eMeM 4mc/ioto 95031, KoeTO b fleceTM4Ha 6poMHa 
cucTeMa ce npeacraBfl KaTO: 

95031 = (9xl0 4 ) + (5xl0 3 ) + (OxlO 2 ) + (3X10 1 ) + (1x10°) 

npeflCTaBeHO b to3m bma, 4mc/ioto 95031 e 3ani/icaH0 no ecTecTBeH 3a 40BeKa 
Ha^MH, 3aiM0T0 npuHunnnTe Ha fleceTM4HaTa cucreMa ca B"b3npne™ KaTO cfiyH- 
AaMeHTa/iHM 3a xopaTa. Mhoto e Ba>KHO aa ce OT6e/ie>KM, <-\e re3v\ noflxoflu 
BaxaT m 3a ocTaHa/iMTe 6pomhm cucTeMM. Te MMaT cbmaTa zionmecKa nocra- 
HOBKa, ho th e npi/moxeHa 3a 6poMHa cucTeMa c flpyra ocHOBa. nocneflHOTO 
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TBtpfleHne, ce OTHaca BK/iK)4MTe/iH0 m 3a flB0M4HaTa m LuecTHakiceTMHaTa 
6pomhm cucTeMM, komto me pa3meflaMe b p,erav\nv\ cnep, Ma/iKO. 

flBOMHHM HMC/ia 

Huc/iaTa npeflCTaBeHM b Ta3M 6poMHa cucTeMa, ce 3aflaBaT B"bB BTopn4eH bma 
T.e. BMfl yflo6eH 3a B"b3npi/ieMaHe ot M34nc/iMTe/iHaTa MaiunHa. T03M bi/ia e 
Ma/iKO no-TpyflHO pa36npaeM 3a 40BeKa. 3a npeflcraBHHeTo Ha flBOi/mHi/iTe 
4nc/ia, ce M3no/i3Ba flBOi/mHaTa 6poMHa cucTeMa, kohto MMa 3a ocHOBa 
4MC/10TO 2. Huc/iaTa 3anncaHM b Hea ca noflpe,qeHi/i no creneHi/rre Ha 
ABOMKaTa. 3a thxhoto npeflcraBHHe, ce i/i3no/i3BaT caMO uncjDpnTe Owl. 

ripneTO e, KoraTO eflHO <-\v\cno ce 3anncBa b 6poMHa cucTeMa, pa3/iM4Ha ot 
fleceTM4HaTa, B"bB bma Ha MHfleKc b flo/iHaTa My 4acr fla ce 0Tpa3flBa, koh 
6poMHa cucTeMa e i/i3no/i3BaHa 3a npeflcraBHHeTO My. HanpuMep etc 3annca 
1110(2) 03Ha4aBaMe <-\v\cno b flBOi/mHa 6poMHa cucTeMa. Ako He 6"bfle yKa3aHa 
M3pn4Ho, 6poMHaTa cucTeMa ce npneMa, <-\e e fleceTM4Ha. Hmc/ioto ce npon3- 
Hacfl, KaTO ce npo^eTaT nocneflOBaTe/iHO HeroBMTe uncfipn, 3ano4BaMKM ot 
/lflBO Ha flflCHO (T.e. npo4MTaMe ro ot cTapuji/ifl KbM M/iaflna pa3pafl "6mt"). 

Kaicro m npn fleceTM4HMTe <-\v\cna, r/ieflaHO ot ahcho Ha/iflBO, bchko abom'-iho 
4mc/io M3pa3flBa cTeneHMTe Ha 4mc/ioto 2 b cbOTBeTHaTa nocneflOBaTe/iHOcr. 
Ha M/iaflLuaTa no3nunfl b abom'-iho 4mc/io cbOTBeTCTBa Hy/ieBaTa cTeneH 
(2°=1), Ha BTopaTa no3nunfl CbOTBeTCTBa ntpBa CTeneH (2*=2), Ha TpeTaTa 
no3Munfl cbOTBeTCTBa BTopa CTeneH (2 2 =4) v\ t.h. Ako 4mc/ioto e 8-6mtobo, 
CTeneHMTe flOCTuraTflo ceflMa (2 7 =128). Ako 41/ic/ioto e 16-6mtobo, creneHi/iTe 
flOCTuraT flo neTHafleceTa (2 15 =32768). Hpe3 8 abom^hm uncjDpn (0 m/im 1) 
MoraT fla ce npeacraBflT o6mo 256 nuc/ia, 3amoTO 2 8 =256. Hpe3 16 aboi/nhi/i 
UMcfipn MoraTfla ce npeAcraBHT o6mo 65536 4nc/ia, 3amoTO 2 16 =65536. 

HeKa flafleH eflMH npi/iMep 3a <-\v\cna b flB0M4Ha 6poMHa cucTeMa. fla B3eMeM 
fleceTM4H0T0 4Mc/io 148. To e cbcraBeHO ot Tpn uncjjpn: 1, 4 m 8, m 

CbOTBeTCTBa Ha C/ieflHOTO flB0M4H0 4MC/10: 



10010100 ( 2) 

148 = (lx2 7 ) + (lx2 4 ) + (lx2 2 ) 
ri"b/iHOTO npeflCTaBAHe Ha TOBa <-\v\cno e M3o6pa3eHO b c/ieflBaiuaTa ra6nv\u,a: 



Hkic.no 


1 


0 


0 


1 


0 


1 


0 


0 


CTeneH 


2 7 


2 6 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 


Ctomhoct 


lx2 7 
= 128 


Ox2 6 
=0 


Ox2 5 
=0 


lx2 4 
= 16 


Ox2 3 
=0 


lx2 2 
=4 


0X2 1 
=0 


0x2° 
=0 



nocneflOBaTe/iHOCTTa ot oceM Ha 6poM Hy/in m eflUHnun npeflCTaB/iaBa eflMH 
6airr, T.e. TOBa e eflHO o6mkhob6ho oceM-pa3peflHO abom'-iho <-\v\cno. Hpe3 
eflMH 6a mt MoraT fla ce 3anmuaT bcm^km 4i/ic/ia ot 0 flo 255 BK/iK)4MTe/iH0. 
Mhoto 4ecT0 TOBa e He flOCTaTb^HO m 3aT0Ba ce M3no/i3BaT no hsko/iko 
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noc/ieflOBaTe/iHM 6am"a 3a npeflCTaBAHeTO Ha eflHO 4mc/io. flBa 6aMTa 
o6pa3yBaT t.h. "MamnHHa flyMa" (word), kohto OTroBapa Ha 16 6nTa (npi/i 

16-pa3peflHMTe M34MC/lMTe/lHM MaiilUHkl) . OCBeH Hen, B M34MC/lMTe/lHMTe 

MaiuMHM ce M3no/i3Ba v\ t.h. "flBOMHa flyMa" (double word) v\nv\ (dword), 
cbOTBeTCTBaifla Ha 32 6nTa. 




AKO eflHO flBOMMHO MMC/IO 3aB~bpiJJBa Ha 0, TO e HeTHO, a aKO 

3aB~bpujBa Ha 1, to e HeneTHo. 



npeMMHaBaHe ot flBOMMHa b aeceTkiHHa 6pouHa 
CMCTeMa 

ripn npeMMHaBaHe ot flBon^Ha b fleceTM4Ha 6poMHa cucTeMa, ce M3B"bpujBa 
npeo6pa3yBaHe Ha abom'-ihoto 4mc/io b fleceTM4H0. Bchko 4mc/io M0>Ke fla ce 
npeo6pa3yBa ot eflHa 6poMHa cucTeMa b flpyra, KaTO 3a u,ema ce M3B"bpujaT 
noc/ieflOBaTe/iHOCT ot p,ev\crBv\R , komto ca bmmojkhm m b ABeTe 6pomhm 
cucTeMM. KaKTO Be^e cnoMeHaxMe, 4nc/iaTa 3anncaHM b flB0M4Ha 6poMHa 
cucTeMa ce cbcroflT ot abom^hm uncjjpn, komto ca noflpefleHM no creneHkrre Ha 
ABOMKaTa. HeKa fla B3eMeM 3a npuMep 4mc/ioto 11001 (2 ). npeo6pa3yBaHeTo 
My BfleceTM4H0 ce MSBtpiuBa npe3 npecMHTaHeTO Ha c/ieflHaTa cyMa: 

11001 ( 2) = lx2 4 + lx2 3 + Ox2 2 + 0X2 1 + 1x2° = 

= 16(io) + 8(io) + l(io) = 25(io) 

OTTOBa c/ieflBa, ne 11001 (2 ) = 25 ( i 0 ) 

C flpyrn flyMM, BCflKa eflHa flB0M4Ha uncfjpa ce yMHO>KaBa no 2 Ha creneH, 
no3MunflTa, Ha kohto ce HaMupa (b abom4hoto 4mc/io). HaKpaa ce MSBtpiuBa 
c"b6npaHe, Ha Muc/iaTa, no/iyneHM 3a BCflKa ot flB0M4HMTe uncfipn, 3a fla ce 

nO/iy4M fleceTM4HaTa paBHOCTOMHOCT Ha AB0M4H0T0 4MC/10. 

CtmecTByBa m oifle eflMH Ha^MH 3a npeo6pa3yBaHe, komto e M3BecreH KaTO 
cxeMa Ha XopHep. npn Ta3M cxeMa ce M3B"bpujBa yMHO>KeHne Ha Hafi-jiflBaTa 
uncj)pa no flBe v\ c"b6npaHe cbc ctceflHaTa m bahcho. To3m pe3y/iTaT ce 
yMHo>KaBa no ABe v\ ce npn6aBa cneABamaTa cbceAHa uncfipa ot 4mc/ioto 
(uncfjpaTa ba^cho). ToBa npoA"b/i>KaBa pp M34epnBaHe Ha bcm^km uncfipn b 
4MC/10TO, KaTO noc/ieAHaTa uncfipa ot 4mc/ioto ce Ao6aBH 6e3 yMHO>KaBaHe. 
Eto eAUH npuMep: 

1001(2) = ((1.2+0). 2+0). 2+1 = 2.2.2+1 = 9 

npeMMHaBaHe ot fleceTMMHa kt»m flBOMHHa 6poMHa 
CMCTeMa 

ripn npeMMHaBaHe ot AeceTM4Ha b AB0M4Ha 6poMHa cucTeMa, ce M3B"bpujBa 
npeo6pa3yBaHe Ha AeceTM4H0T0 <-\v\cno b abom^ho. 3a u,env\re Ha npeo6pa3y- 
BaHeTO ce MSBtpiuBa p,enene Ha ABe c ocraTbK. TaKa ce no/iynaBaT Macmo v\ 
ocTaTbK, komto ce OTAe/lfl. 
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Othobo me B3eMeM 3a npi/iMep mmc/ioto 148. To ce fle/in ue/io^nc/ieHO Ha 
ocHOBaTa, K"bM kohto me npeo6pa3yBaMe (b npuMepa ta e 2). C/iefl TOBa, ot 
ocTarbUMTe no/iyneHM npn fle/ieHero (re ca caMO Hy/in m eflUHnun), ce 
3anncBa npeo6pa3yBaHOTo <-\v\cno. fle/ieHero npoflt/ixaBa, flOKaro no/iyHMM 
4acTHo Hy/ia. Eto npuMep: 

148:2=74 MMaMe ocrarbK 0; 

74:2=37 MMaMe ocTarbK 0; 

37:2=18 MMaMe ocrarbK 1; 

18:2=9 MMaMe ocrarbK 0 

9:2=4 MMaMe ocrarbK 1 

4:2=2 MMaMe ocrarbK 0 

2:2=1 MMaMe ocrarbK 0 

1:2=0 MMaMe ocrarbK 1; 

Cnefl Karo Be^e ceMe M3B"bpiuM/iM fle/ieHero, 3anMCBaMe cro mho cTMTe Ha 
ocTarbUMTe b pefl, o6paTeH Ha thxhoto no/iynaBaHe, KaKTO cneflBa: 

10010100 

re. 148 ( io) = 10010100 (2) 
fleilCTBMSl C flBOMHHM HMC/ia 

npM flB0M4HMTe 4MC/ia 3a eflMH flB0M4eH pa3pflfl Ca B CM/ia apMTMeTM4HMTe 

npaBM/ia 3a cb6MpaHe, M3Ba>KflaHe m yMHoxeHMe. 



0+0=0 


0-0=0 


0.0=0 


1+0=1 


1-0=1 


1.0=0 


0+1 = 1 


1-1 = 0 


0.1 = 0 


1+1=10 


10-1 = 1 


1-1 

II 

i-H 



C flB0M4HMTe 4MC/ia MOTaT fla Ce M3B"bpi±IBaT M /10rM4eCKM fleMCTBMfl, KaTO 

/iorM4ecKO yMHoxeHMe (kohkjhkuma), /lorM^ecKO cb6MpaHe (p,v\3\ohku,v\9\) m 
cyMa no MOfly/i flBe (M3K/iK)4BaiM0 m/im). 

Tpa6Ba fla ce OT6e/ie>KM, <-\e npM M3B"bpi±iBaHe Ha apMTMeTM4HM flekicTBMfl Hafl 
MHoropa3peflHM 4Mc/ia rpfl6Ba fla ce ornMTa Bp"b3KaTa Me>K,qy OTfle/iHMTe 
pa3peflM 4pe3 npeHOc m/im 3aeM, KoraTO M3B"bpi±iBaMe cbOTBeTHO cb6MpaHe 

M/IM M3Ba>KflaHe. 



UJeCTHaMCeTMHHM HMC/ia 

npM Te3M 4Mc/ia MMaMe 3a ocHOBa Ha 6poMHara cMcreMa 4mc/ioto 16, KoeTO 
Ha/iara fla 6"bflaT M3no/i3BaHM 16 3HaKa (umcJdpm) 3a npeflcraBHHero Ha bcm^km 

B"b3MO>KHM CTOMHOCTM OT 0 AO 15 BKnK)4MTe/lH0. KaKTO Be^e 6eiJJe l~IOKa3aHO B 
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eflHa ot Ta6/iMUMTe b npeflxoflHMTe to^km, 3a npeacraBflHeTo Ha ujecTHaMce- 

TM4HMTe 4MC/ia Ce M3nO/13BaT 4MC/iaTa OT 0 AO 9 M /laTMHCKMTe 6yKBM OT A flO 

F. BcflKa OTTfix MMa cbOTBeTHaTa ctomhoct: 

A=10, B=ll, C=12, D=13, E=14, F=15 

KaTo npuMepn 3a i±iscTHaMCGTi/i L iHi/i 4i/icna MoraT fla 6"bflaT noco^eHM 
cbOTBeTHO, D2, 1F2 Fl, DIE v\ flp. 

ripeMMHaBaHeTO icbM fleceTM4Ha cucTeMa CTaBa KaTO ce ymho>km no 16° 
cTOMHOCTTa Ha HaM-flflCHaTa uncjDpa, no 16 1 cneflBamaTa bjihbo, no 16 2 
cneflBamaTa bjihbo m t.h. m HaKpaa ce cb6epaT. HanpuMep: 

DlE ( i6) = E*16° + 1*16* + D*16 2 = 14*1 + 1*16 + 13*256 = 3358 ( i 0) . 

ripeMMHaBaHeTO ot fleceTi/mHa K"bM mecTHa MceTM4 Ha 6poMHa cucTeMa CTaBa 
KaTO ce fle/in flece™»-iHOTO <-\v\cno Ha 16 v\ ce B3eMaT ocTaTb4MTe b o6paTeH 
pefl. HanpuMep: 

3358 / 16 = 209 + ocraTbK 14 (E) 

209 / 16 = 13 + ocTaT-bK 1 (1) 

13 / 16 = 0 + ocTaTbK 13 (D) 

B3MMaMe ocTaTbunTe b o6paTeH pefl v\ no/iynaBaMe 4mc/ioto DlE(i 6 ). 

Ei>p30 npeMMHaBaHe ot abommhh kt»m 

LLieCTHa MC6TMHHM HMC/ia 

E"bp30T0 npeo6pa3yBaHe, ot abom^hm b niecTHa MceTM4 h m <-\v\cna ce M3B"bpujBa 
6"bp30 m ziecHO, 4pe3 pa3fle/iflHe Ha abom'-ihoto 4Mc/io Ha rpyni/i ot no ^eTupn 
6nTa (pa3fle/iflHe Ha no/iy6am"OBe). Ako 6poaT Ha um^pi/rre b 4mc/ioto He e 
KpaTeH Ha neTupn, to ce flo6aBHT BOfleiun Hy/in b cTapwi/iTe pa3pefln. Cnea 
pa3fle/iaHeT0 i/i eBeHTya/iHOTO flo6aBAHe Ha Hynki, ce 3aMecTBaT bcm^km no/iy- 
<-\env\ rpynn etc ctoT BeTCTBa m MTe mm uncfipn. Eto eflMH npi/iMep: 

HeKa fla hm e aafleHO cneflHOTO <-\v\cno: 1110011110(2). 

1. Pa3fle/iflMe ro Ha no/iy6aMTOBe i/i flo6aBAMe BOfleiun Hy/in 
npuMep: 0011 1001 1110. 

2. 3aMecTBaMe BceKM no/iy6am" etc CbOTBeTHaTa mecTHa MceTi/14 Ha uncfipa 1/1 
TaKa no/iynaBaMe 39E ( i 6 ). 

C/ieflOBaTe/iHO 1110011110 (2 ) = 39E ( i 6) . 

ripeACTaBAHe Ha mic/iaTa 

3a ctxpaHflBaHe Ha flaHHMTe b onepaTMBHaTa naMeT Ha e/ieKTpoHHOM34nc- 

JlMTe/lHMTe MaiilMHM, Ce M3nO/13Ba flB0M4eH KOfl. B 3aBMCMM0CT OT TOBa KaKBM 

flaHHM cbxpaH^BaMe (cmmbo/im, u,env\ v\nv\ pea/iHM <-\v\cna c ua/ia v\ apo6Ha 
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4acT) MHcjDopMaunaTa ce npeflcraBH no pa3/iM4eH Ha^MH. T03M Ha^MH ce onpe- 
fle/ifl OTTuna Ha flaHHMTe. 

flopn m nporpaMMcrbT Ha e3MK ot bmcoko hmbo Tpa6Ba fla 3Hae, KaK"bB bma 
MMaT flaHHMTe pa3no/io>KeHM b onepaTMBHaTa naMeT Ha MaiunHaTa. ToBa ce 
OTHacfl, m 3a c/iynanTe, KoraTO flaHHMTe ce HaMnpaT Ha BtHweH HOCMTe/i, 
3amoTo npn o6pa6oTKaTa mm Te ce pa3no/iaraT b onepaTMBHaTa naMeT. 

B Ta3M maBa ca pa3meflaHM Ha^MHMTe 3a npeflcraBHHe m o6pa6oTKa Ha 
pa3/iM4HM TMnoBe flaHHM. HaM-o6iuo Te ce ocHOBaBaT Ha noHATMATa 6mt, 6a mt 
m MaiiiMHHa flyMa. 

But e eflHa flB0M4Ha eflMHMua ot MHcfiopMauMa, etc ctomhoct 0 mjim 1. 

MHcfiopMauMaTa b naMeira ce rpynMpa b noc/ieflOBaTe/iHOCTM ot 8 6v\ra, komto 
o6pa3yBaT eflMH 6aftT. 

3a fla 6"bflaT o6pa6oTeHM ot apMTMeTM4H0T0 ycrpoMCTBO, flaHHMTe ce npefl- 
CTaBAT b naMeira ot onpefle/ieH 6poM 6aMTOBe (2, 4 m/im 8), komto o6pa3yBaT 
MaiiiMHHaTa flyMa. ToBa ca KOHuenuMM, komto BceKM nporpaMMCT Tpa6Ba 
3afl"b/i>KMTe/iH0 fla 3Hae m pa36Mpa. 

npeflCTaBfiHe Ha Me/in HMC/ia b naMeTTa 

EflHO ot HeiflaTa, Ha komto ao cera Ha o6"bpHaxMe BHMMaHMe e 3HaKvr Ha 
4Mc/iaTa. npeflCTaBAHeTO Ha u,env\ <-\v\cnara b naMeTTa Ha KOMnioTbpa, Mowe fla 
ce m3btdPljjm no flBa Ha^MHa: etc 3HaK m/im 6e3 3HaK. KoraTO 4Mc/iaTa ce 
npeflCTaBAT cbc 3HaK ce BtBewfla 3HaK0B pa3pefl. Tom e HaM-cTapiuMAT 
pa3pefl m MMa ctomhoct 1 3a OTpMuaTe/iHMTe 4Mc/ia m 0 3a no/io>KMTe/iHMTe. 
OcTaHa/iMTe pa3peflM ca MHcfiopMauMOHHM m 0Tpa3flBaT (cbfltpwaT) cTOMHOcira 
4MC/10TO. B c/iy^aa Ha 4Mc/ia 6e3 3HaK bcm>hkm 6MTOBe ce M3no/i3BaT 3a 
3anMCBaHe Ha CTOMHOcira Ha 4mc/ioto. 

Lie/in HMC/ia 6e3 3Ha k 

3a ue/iMTe 4Mc/ia 6e3 3HaK ce 3afle/iaT no 1, 2, 4 m/im 8 6aMTa ot naMeTTa. B 
3aBMCMM0CT, ot 6poa Ha 6aMTOBeTe M3no/i3BaHM npM npeflcraBflHeTo Ha eflHO 
4Mc/io, ce o6pa3yBaT o6xBaTM Ha npeflcraBHHe c pa3/iM4Ha ro/ieMMHa. nocpefl- 
ctbom n Ha 6poM 6MTa MoraT fla ce npeflcraBHT ue/iM 4Mc/ia 6e3 3HaK b 
o6xBaTa [0, 2 n -l]. C/ieflBaiflaTa Ta6/iMua, noKa3Ba o6xBaTa ot ctomhoctm Ha 
ue/iMTe 4Mc/ia 6e3 3HaK: 



EpoM 6aMTOBe 3a 
npeflCTaBJiHe Ha 
hmc/ioto b naMeira 


06xsaT 


3annc npe3 
nopnfl-bK 


06nKHOBeH 3annc 


1 


0 -f 2 8 -l 


0 -f 255 


2 


0 -f 2 16 -1 


0 65 535 
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4 


0 -f 2 32 -l 


0 4 4 294 967 295 


8 


0 -f 2 64 -l 


0 4 9 223 372 036 854 775 807 



IHe noKaweM npuMep npn eflHo6aMTOBO m ABy6aMTOBO npeacraBflHe Ha 
4MC/10TO 158, KoeTO ce 3anncBa BflB0M4eH bma KaTO 10011110(2): 

1. npeflCTaBAHe c 1 6a mt: 



2. npeflCTaBflHe c 2 6am"a: 



FlpeflCTaBfiHe Ha OTpMMaTe/iHM mic/ia 

3a OTpnuaTe/iHMTe <-\v\cna ce 3afle/iflT no eflMH, flBa m/im 4eTnpn 6am"a ot 
naMerra Ha kom niOTbpa, KaTO HaM-cTapiuMflT pa3pea MMa 3Ha4eHne Ha 3HaK0B 
m hm hocm MHcjjopMaunfl 3a 3HaKa Ha 4MC/10TO. KaKTo Be^e cnoMeHaxMe, 
KoraTO 3HaKOBnaT 6mt MMa ctomhoct 1 4MC/10T0 e OTpnuaTe/iHo, a B npoTMBeH 
cny<-\av\ - no/io>KMTe/iHO. CneflBamaTa Ta6/inua, noKa3Ba o6xBaTa ot ctomho- 
ctm Ha ue/iMTe <-\v\cna cbc 3HaK: 



EpOM 63MTOB6 3a 

npeflCTaBJiHe Ha 
hmc/ioto b naMeira 


OGxeaT 


3annc npe3 
nopnfl-bK 


06mkhob6h 3annc 


1 


-2 7 -f 2 7 -l 


-128 4- 127 


2 


-2 15 - 2 15 -1 


-32 768 -f 32 767 


4 


-2 31 - 2 31 -1 


-2 147 483 648 -f 2 147 483 647 


8 


_2^3 2^3_ 


-9 223 372 036 854 775 808 -f 
9 223 372 036 854 775 807 



3a KOflnpaHeTo Ha oTpnuaTe/iHMTe 4i/icna, ce M3no/i3BaT npaB, o6paTeH m 
flon"b/iHMTe/ieH koa. M npn TpnTe npeflCTaBAHna ue/iMTe 4nc/ia cbc 3HaK ca b 
rpaHMUMTe: [-2 n _1 , 2 n_1 -l]. no/io>Ki/iTe/iHi/iTe 4nc/ia BMHarn ce npeacraBflT no 

eflMH M CblMM Ha4MH M 3a TAX npaBMflT, 06paTHMflT M flOn"b/lHMTe/lHMflT KOfl 

cbBnaflaT. 

npaB koa: npaBMflT koa e HaM-npocTOTO npeacraBflHe Ha 4mc/ioto. CrapLUMHT 
6mt e 3HaK0B, a b ocTaBaiunTe 6nTOBe e 3anncaHa a6co/iK)THaTa ctomhoct Ha 
4MC/10T0. Eto hhko/iko npMMepa: 

Hmc/ioto 3 b npaB koa ce npeacraBfl b oc6m6mtobo 4mc/io KaTO 00000011. 
Hmc/ioto -3 b npaB koa ce npeacraBfl b oceM6MTOBO 4mc/io KaTO 10000011. 
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06paTeH koa: rionyLiaBa ce ot npaBna koa Ha 4mc/ioto, 4pe3 MHBepTupaHe 
(3aMecTBaHe Ha bcm^km Hy/in c eflUHnun v\ eflUHnun c Hy/in). To3m koa He e 
HMKaK yflo6eH 3a M3B"bpiij Ba HeTO Ha apMTMeTM4HMTe newcrBWR c"b6npaHe v\ 
M3Ba>KflaHe, 3amoTO ce Msnt/iHABa no pa3/iM4eH Ha^MH, KoraTO ce Ha/iara 
M3Ba>KflaHe Ha 4nc/ia. OcBeH TOBa ce Ha/iara 3HaK0BMTe 6nTOBe fla ce o6pa- 
6oTBaT OTfle/iHO ot MHcjDopMaunoHHMTe. To3M HeflOCTaTbK ce M36arBa c ynoTpe- 
6aTa Ha AorrbJiHi/iTe/ieH koa, npn komto bmccto M3Ba>KflaHe ce M3B"bpujBa 
c"b6npaHe c OTpnuaTe/iHO 4mc/io. nocneflHOTO e npeflcraBeHO 4pe3 HeroBOTO 
flon"b/iHeHne T.e. pa3/iMKaTa Me>K,qy 2 n v\ caMOTO 4mc/io. ripuMep: 

Hmc/ioto -127 b npaB koa ce npeflcraBH KaTo 1 1111111, a b o6paTeH koa 
KaTO 1 0000000. 

Hmc/ioto 3 b npaB koa ce npeflcraBH KaTO 0 0000011, a b o6paTeH koa MMa 
BMfla 0 1111100. 

Aorrb/iHtrre/ieH koa: flon"b/iHMTe/iHMflT koa e 4mc/io b o6paTeH koa, icbM 
KoeTo e npn6aBeHa (4pe3 cb6i/ipaHe) eflMHMua. ripuMep: 

Hmc/ioto -127 npeflcraBeHO b flon"b/iHMTe/ieH koa MMa BMfla 1 0000001. 

flBOMHHo-AeceTMHeH koa: M3BecTeH e ome KaTO BCD koa (Binary Coded 
Decimal), npn T03M koa b eflMH 6a mt ce 3anncBaT no flBe fleceTM4HM undppn. 
ToBa ce nocmra, KaTO 4pe3 BceKM no/iy6aMT ce KOflupa eflHa fleceTM4Ha 
undppa. Huc/ia npeflcraBeHM 4pe3 T03M koa MoraT fla ce naKeTupaT T.e. fla ce 
npeflCTaBAT b naKeTupaH dpopMaT. Ako npeflcraBMM eflHa fleceTM4Ha undppa b 
eflMH 6a mt ce no/iynaBa HenaKeTupaH dpopMaT. 

C"bBpeMeHHMTe MMKponpouecopn M3no/i3BaT eflMH v\nv\ hhko/iko ot pa3r/ie- 
flaHMTe KOflOBe 3a npeflcraBHHe Ha OTpnuaTe/iHMTe nuc/ia, KaTO HaM-pa3npo- 
cTpaHeHMAT Ha^MH e npeflCTaBAHeTO b flont/iHMTe/ieH koa. 

TMnoBeTe int m long b Java 

KaKTo 3HaeM, b Java MMa 4eTnpn ue/io^nc/ieHM Tuna flaHHM etc 3HaK m Te ca 
byte, short, int, m long. 3a npeflCTaBAHeTo Ha npoMeH/iMBM ot Te3M TunoBe 
ce M3no/i3BaT abom^hm 4nc/ia b flon"b/iHMTe/ieH koa. B 3aBMCMM0CT ot 6poa 
6aMTOBe, komto ce 3afle/iflT b naMeira 3a Te3M TunoBe, ce onpefle/ia v\ 
cbOTBeTHMAT flnana30H ot ctomhoctm, komto Te MoraT fla 3aeMaT. 

CbmecTBeHO orpaHM4eHne Ha e3MKa Java e, <-\e He noflfl"bp>Ka ue/in 4nc/ia 6e3 
3HaK. HaM-iunpoKO M3 no/13 BaH mat ue/io^McneH Tun e int. Tom ce npeflcraBH 
KaTO 32-6mtobo 4mc/io b flont/iHUTe/ieH KOfl m npneMa ctomhoctm b MHTepBa/ia 

[-2 31 , 2 31 -1]. npOMeH/lMBMTe OT T03M TMn HaM-4eCT0 Ce M3nO/13BaT 3a 

ynpaB/ieHMe Ha umk/im, MHfleKCMpaHe Ha MacMBM m flpyrM ue/io^Mc/ieHM 
M34Mc/ieHMa. B c/ieflBaiflaTa Ta6/iMua e flafleH npMMep 3a fleK/iapauMa Ha 
npoMeH/iMBM OTTMn int: 



int decimalValue = 25; 
int octolnt = 0235; 
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Ti/irrbT long e HaM-ro/ieMMflT ue/io^nc/ieH Tun cbc 3HaK b Java. Tom i4Nia 
pa3MepH0CT 64 6ma (8 6am"a). ripn npucBOABaHe Ha ctomhoctm Ha npoMeH- 
/lMBMTe ot Tun long ce M3no/i3BaT /laTMHCKMTe 6yKBM "l" m/im "l", komto ce 
nocraBflT b Kpaa Ha ue/io^nc/ieHMfl jn-rrepa/i. nocTaBeH Ha TOBa Macro, T03M 
MOflncjDMKaTop 03Ha4aBa, <-\e /n-rrepa/rbT MMa ctomhoct ot Tun long. ToBa ce 
npaBM, 3aiuoTO no noflpa36npaHe ue/iOMnc/ieHMTe ^MTepa/in ca ot ™n int. B 
c/ieflBaiuna npuMep fleK/iapupaMe v\ npucBOABaMe 64-6mtobm ue/in m-icna Ha 
npoMeH/iMBM OTTun long: 



long longValue = 9223372036854775807L; 
long newLongValue = 9321456990543236891; 



Ba>KHO ycnoBi/ie e fla ce BHMMaBa fla He 6"bfle HaflXBtp/ieH o6xBaTbT Ha 
npeflCTaBMMMTe 4nc/ia m 3a flBaTa Tuna. 



!1peflCTaB5iHM5iTa Big-Endian m Little- End ian 

ripn ue/in 4nc/ia, komto ce 3ani/icBaT b noBe^e ot eflMH 6a mt, MMa flBa 
BapnaHTa 3a Hapefl6a Ha 6am"OBeTe b naMeira: 

- Little-Endian (LE) - 6a mto BeTe ce noflpewflaT ot jihbo HaflflCHO ot nav\- 
M/iaflLUMfl KbM HaM-cTapiuMfl. ToBa npeflCTaBAHe ce M3no/i3Ba npn Intel 
x86, Intel x64 MUKponpouecopHMTe apxnTeKTypn. 

- Big-Endian (BE) - 6a mto BeTe ce noflpewflaT ot jihbo HaflflCHO ot Hafi- 
CTapiuMfl K"bM HaM-M/iafliuMfl. ToBa npeflCTaBAHe ce M3no/i3Ba npn 
PowerPC, SPARC 14 ARM MMKponpouecopHMTe apxnTeKTypn. 

Eto eflMH npuMep: hmc/ioto A8B6EA72 ( i 6) ce npeflcraBH b flBeTe Hapefl6i4 Ha 
6a mto BeTe no c/ieflHua Ha^MH : 



0x72 


OxEA 


0xB6 


0xA8 



0xA8 


0xB6 


OxEA 


0x72 



Little-Endian (LE) 
for 0xA8B6EA72 



Big-Endian (BE) 
for 0xA8B6EA72 



Java M3no/i3Ba Big-Endian npeflcraBHHeTO, KoeTO e Tunn^HO 3a xapflyepa Ha 
Sun Microsystems, m TOBa Tpa6Ba fla ce cbo6pa3HBa npn o6ma HaTa Ha 
4MC/10BM flaHHM c flpyrw cucTeMM, komto He ca Java 6a3npaHM. 



npeflCTaB5iHe Ha pea/iHM Hnc/ia c rmaBama 3aneTa*i 

Pea/iHMTe 4nc/ia ca cbcraBeHM ot u,nna m flpo6Ha 4acr. B ko m n kdtp MTe , Te ce 
npeflCTaBAT KaTo 4nc/ia c n/iaBama 3aneTaa. BcbiflHocT TOBa npeflcraBHHe 
MflBa ot BtsnpneTMfl ot BOfleiflMTe npoM3BOflMTe/in Ha MMKponpouecopn 
Standard for Floating-Point Arithmetic (IEEE 754) . noBe^eTO xapflyepHM n/iaT- 
dpopMM M e3i4u,i4 3a nporpaMnpaHe no3BO.rmT m/im M3i4CKBaT \A3<-\v\cneHv\nTa fla 
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ce i/i3B"bpi±i BaT cbmacHO 1/13 ncKBa h i/isrra Ha T03M craHflapT. CraHflapTvr 
onpefle/ia: 

- ApMTMeTM4HM (JpOpMaTM : Ha6op OT flB0M4HM M fleceTI/l4HI/l flaHHI/l C 

n/iaBaiua 3aneTaa, komto ca cbCTaBeHM ot KpaeH 6poM uncjjpn 

- OopMaTM 3a 06MeH: KOflkipOBKM (6MTOBM HM30Be), KOMTO MOraT fla 6"bflaT 

M3rio/i3BaHM 3a o6MeH Ha flaHHM b eflHa ecfieKTMBHa v\ KOMnaKTHa cjjopMa 

- A/iropnTMM 3a 3aKp"br/iflBaHe: MeTOflu, komto ce M3no/i3BaT 3a saKptr- 
/lflBaHe Ha <-\v\cnara no BpeMe Ha M34Mc/ieHna 

- Onepaunn: apuTMeTMKa 1/1 flpyrn onepaunn Ha apMTMeTM4HMTe (JpopMaTM 

- MsK/iKJLieHMa : npeflcraB/iflBaT curHa/in 3a M3B"bHpeflHM c/iynan KaTo 
fle/ieHne Ha Hy/ia, nperrb/iBaHe v\ ,qp. 

Ctr/iacHO IEEE-754 craH,qapTa npon3BO/iHO pea/iHO <-\v\cno R Mowe fla 6"bfle 
npeflCTaBeHO B"bB BMfla: 

R = M * q p 

Kb,qeTo M e M3HTMC3T3 Ha 4MC/10T0, ape nopnfl-bKTjT My (eKcnoHeHTa), M 

cbOTBeTHO q e ocHOBa Ha 6poMHaTa ci/icreMa, b kohto e npeflcraBeHO 4mc/ioto. 
MaHTucaTa Tpa6Ba fla 6"bfle no/io>KMTe/iHa v\nv\ OTpnuaTe/iHa npaBM/iHa flpo6 
T.e. |A7|<1, a nopflA"bKvr - no/io>KMTe/iHO m/im OTpnuaTe/iHO u,nno <-\v\cno. 

ripn noco^eHna Ha^MH Ha npeflcraBHHe Ha 4nc/iaTa, bchko <-\v\cno B"bB (JpopMaT 
c rmaBama 3aneTaa, me MMa cnep,Hv\n o6o6meH bma ±0,M*q ±p . 

B 4acTH0CT, KoraTO npeflCTaB^Me 4nc/iaTa B"bB (JpopMaT c rmaBama 3aneTaa 
4pe3 flB0M4Ha 6poMHa cucTeMa, me MMaMe R = M * 2 P . npn TOBa npeflcraBHHe 
Ha pea/iHMTe 4nc/ia b naMeira Ha KOMniOTbpa, cnefl npoMHHa Ha nopafltKa ce 
CTura m flo M3MecTBaHe "n/iaBaHe" Ha fleceTM4HaTa 3aneTaa b MaHTucaTa. 
OopMaTbT Ha npeflcraBflHeTo c n/iaBama 3aneTaa, MMa no/iy/iorapnTMM4Ha 
cfiopMa. Tom e M3o6pa3eH HameflHo Ha cneflBamaTa c(DMrypa: 





2k-l 




2° 


2" 1 


2- 2 




2 -n 


s 


Po 




P k -i 


M 0 








3h3K 


nopyiA"bK 


MaHTkica 



npeflCTaBqHe Ha nwc/ia c rmaBama 3aneTan - npuMep 

HeKa flafleM eflMH npi/iMep 3a npeflcraBAHe Ha <-\v\cno c rmaBama 3aneTaa b 
naMeira. McKaMe fla 3anmueM 4mc/ioto -21,15625 b 32-6mtob (single 
precision) floating-point (JpopMaT no CTaHflapTa IEEE-754. npn to3m (JpopMaT ce 
M3no/i3BaT 23 6nTa 3a MaHTuca, 8 6nTa 3a eKcnoHeHTa v\ 1 6mt 3a 3HaK Ha 
4MC/10T0. flpeflCTaBflHeTO Ha 4MC/10T0 e c/ieflHOTo: 
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But 31 BuTOBe (30-23) BuTOBe (22-0) 

\ t * 1 , A \ 

1 10000011 01010010100000000000000 
/ v » ' v v ' 

3HaK = -1 nopafl-bK = 4 MaHTMca = 1,322265625 

3HaKvr Ha 4MC/10T0 e OTpnuaTe/ieH, t. e. MaHTucaTa MMa OTpnuaTe/ieH 3HaK: 
S = -1 

nopflfl"bicbT (eKcnoHeHTaTa) MMa ctomhoct4 (3anncaHa b flont/iHUTe/ieH koa): 

p = (2° + 2 1 + 2 7 ) - 127 = (1+2+128) - 127 = 4 

3a npeMMHaBaHe KbM MCTMHCKaTa ctomhoct M3Ba>KflaMe 127 ot cTOMHOCTTa Ha 
flon"b/iHMTe/iHMfl KOfl, 3aiuoTO pa6oTMM c 8 6nTa (127 = 2 8 -l). 

MaHTucaTa MMa cneflHaTa ctomhoct (6e3 fla B3MMaMe npeflBMfl 3HaKa): 

M = 1 + 2" 2 + 2" 4 + 2" 7 + 2" 9 = 

= 1 + 0,25 + 0,0625 + 0,0078125 + 0,001953125 = 

= 1,322265625 

3a6e/ifl3axTe /in, <-\e flo6aBMXMe eflMHMua, kohto zinncBa b p,bov\<-\hv\9\ 3ani/ic Ha 
MaHTucaTa? ToBa e TaKa, 3amoTO MaHTucaTa BMHarn e HopMa/iM3npaHa i/i 
3ano4Ba c eflMHMua, kohto ce noflpa36i/ipa. 

CTOMHOcira Ha 4MC/10T0 ce M34nc/iflBa no cf)opMy/iaTa R - M * 2 P , KOSRTO B 
HaiuMfl npuMep flo6nBa BMfla: 

R = -1,3222656 * 2 4 = -1,322265625 * 16 = -21,1562496 « -21,15625 
HopMa/iM3ai4Mn Ha MaHTucaTa 

3a no-n"b/iHOTO M3no/i3BaHe Ha pa3paflHaTa peiueTKa MaHTucaTa Tpa6Ba fla 
cbfl"bp>Ka eflMHuua b cTapujua cm pa3pefl. BcflKa MaHTuca yqoBJieTBopflBama 
TOBa yc/iOBue ca Hapn^a HopMa/iM3npaHa. npn IEEE-754 cTaHflapTa eflMHM- 
uaTa b ufl/iaTa <-\acr Ha MaHTucaTa ce noflpa36npa, T.e. MaHTucaTa e BMHarn 
4MC/10 Me>Kfly 1 i/i 2. 

Ako no BpeMe Ha M34nc/ieHMflTa ce flOCTurHe flo pe3y/iTaT, komto He yflOB/ieT- 
BopflBa TOBa yc/iOBue, to MMaMe HapyweHi/ie Ha HopMa.ni/i3aui/iflTa. ToBa 
M3MCKBa, npeflu fla ce npucTbnn K"bM no-HaTaTbWHa o6pa6oTKa Ha 4mc/ioto to 
fla 6"bfle HopMa/iM3npaHO, KaTO 3a ue/iTa ce M3MecTBa 3aneTaaTa b MaHTucaTa 
m c/iefl TOBa ce M3B"bpujBa cbOTBeTHa npoM^Ha Ha nopafltKa. 

TkinoBeTe float m double b Java 

B Java pa3no/iaraMe c flBa Ti/ina flaHHM 3a npeflcraBHHe Ha 4i/icnaTa c rmaBama 
3aneTaa. Ti/irrbT float e 32-6mtobo pea/iHO <-\v\cno c rmaBama 3aneTaa, 3a 
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KoeTo e npneTo fla ce Ka3Ba, <-\e MMa eflMHM4Ha to^hoct (single precision 
floating-point number). Tkinvr double e 64-6mtobo pea/iHO 4mc/io c n/iaBama 
3aneTaa, 3a KoeTo e npneTO fla ce Ka3Ba, <-\e MNia flBOkma to^hoct (double 
precision floating-point number). Te3M pea/iHM TunoBe flaHHM v\ apuTMeTMM- 
HkiTe onepaunn Btpxy tax cbOTBeTCTBaT Ha cneundpuKaunaTa, onpefle/ieHa ot 
CTaHflapTa IEEE 754-1985. 

ripn Tun float MMaMe MaHTuca, kohto cbxpaHABa 8-9 3Ha4eifln undppn, 
flOKaTO npn Tun double th cbxpaH^Ba 16-17 3HaMeiflM undppn. OcTaHa/iMTe 
6nT0Be ce M3no/i3BaT 3a 3aflaBaHeT0 Ha 3HaunTe Ha MaHTucaTa m CTOMHOcira 
Ha nopafl"bKa. TMnvr double ocBeH c no-ro/iflM 6poM 3Ha4eifln undppn pa3no- 
/iara m c no-ro/iHM nopafltK T.e. o6xBaT Ha npneiMaHMTe ctomhoctm. Eto eflMH 
npuMep 3a fleK/iapauna Ha npoMeH/iMBM ot tm n float m Tun double: 



float total = 


= 5 


Of ; 


float result 


= 5. OF; 


double sum = 


10 


0; 


double div = 


35 


4/3.0; 



Ba>KHO e fla ce 3Hae, 4e b Java no noflpa36npaHe 4nc/iaTa c n/iaBama 3aneTaa 
ca OT Tun double. 



Mhoto ot MaTeMaTM^ecKUTe onepaunn MoraT fla flaflaT pe3y/iTa™, komto 

HflMaT KOHKpeTHa 4MC/ieHa CTOMHOCT KaTO HanpMMep CTOMHOCTTa "+/- 

6e3KpaMHOCT" M/iM CTOMHOcira NaN ( KoeTo 03Ha4aBa "Not a Number"), komto 
He npeflCTaB/iaBaT 4Mc/ia. Eto eflMH npMMep: 



double 


d = 


0; 


System 


out 


.print In (d) ; 


System 


out 


.print In ( 1 /d) ; 


System 


out 


.println (-1/d) ; 


System 


out 


.print In (d/d) ; 



Ako ro M3n"b/iHMM, me no/iymiM c/ieflHMa pe3y/iTaT: 



o . o 

Infinity 

-Infinity 

NaN 



Ako M3n"b/iHMM tophma koa c TMn int bmccto double, me no/iy^MM java.iang. 
ArithmeticException, 3aifl0T0 ue/io^Mc/ieHOTO fle/ieHMe Ha 0 e Heno3BO/ieHa 
onepauMfl. 

Ctphktch pe>KMM Ha M3HMc/ieHmiTa c n/iaBauja 3aneTan 

M3HMc/ieHMflTa c n/iaBaifla 3aneTaa MoraT fla ce M3n"b/iHABaT m b ctpmktch 
pe>KMM. CTpMKTHaTa apMTMeTMKa npM 4Mc/iaTa c n/iaBaifla 3aneTaa cneflBa 
CTporM npaBM/ia 3a onepauMMTe, komto rapaHTMpaT, <-\e me no/iy^MM eflMH m 
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cbiu pe3y/iTaT ot M34Mc/ieHMflTa npn M3n"b/iHeHne Ha nporpaMaTa Ha pa3/iM4HM 
Bepcun Ha BnpTya/iHaTa MaiunHa. 

Ako ce Ha/iara fla rapaHTupaTe no6nTOBa eflHaKBocr Ha pe3y/iTaTa B"bB BCHKa 
pea/iM3aunfl Ha BnpTya/iHaTa MaiunHa, Tpa6Ba fla no/i3BaTe MOflncjjMKaTopa 
strictfp. Tom Mowe fla ce npM/io>KM KtM K/iac, MHTepcfieMC v\nv\ MeTOfl. 
noBene MHc^opMaunfl othocho to3m Btnpoc, MO>Ke fla ce HaMepn b "The Java 
Language Specification": http://iava.sun.com/docs/books/ils/ . 

Tohhoct Ha HMC/iaTa c rmaBama 3aneTa*i 

To^HOCTTa Ha pe3y/iTaTMTe ot M34nc/ieHMflTa npn pa6oTa c 41/icna c n/iaBama 
3aneTaa 3aBMCflT ot cneflHi/rre napaMeTpn: 

1. To^HOCTTa Ha npeflCTaBAHe Ha 4nc/iaTa. 

2. T04H0CTTa Ha M3 nO/13 BaHMTe 4MC/ieHM MeTOflM. 

3. Cto mho cTMTe Ha rpeiuKMTe, no/iy^eHM npn 3aKp"br/iflBaHe v\ flp. 

ripn 4nc/iaTa, npeflCTaBeHM nocpeflCTBOM n/iaBama 3aneTaa, cto mho CTMTe Ha 
a6co/iK)THaTa m oTHocnTe/i HaTa rpeujKa ce onpefle/iHT KaKTO c/ieflBa: 

A6co/iK)THa rpeujKa: 

AR = 2 P * AM =2 P 

OTHocnTe/iHa rpeujKa: 

_ AR _ 2 P *T"~ X _ T"~ x 

R ~ 2 P *M ~ M 

riopaflu TOBa, 4e 4nc/iaTa ce npeflcraBHT c HHKaKBa tohhoct, npn M34Mc/ieHne 
m pe3y/iTaTMTe MMaT cbOTBeTHaTa tomhoct. HeKa KaTO npi/iMep fla pa3meflaMe 
c/ieflHMfl nporpaMeH cfiparMeHT: 



double sum = 0.0; 
for(int i=l; i<=10; i++) { 
sum += 0.1; 

} 

System. out .println (sum) ; 



no BpeMe Ha HeroBOTO M3n"b/iHeHne, b umcb/i flo6aBHMe cTOMHOCTTa 1/10 b 
npoMeH/iMBaTa sum. O^aKBa ce, <-\e npn Msnt/iHeHMeTO Ha Ta3M nporpaMa me 
no/iy4MM pe3y/iTaT 1.0, ho b fleMCTBMTe/iHOCT nporpaMaTa me M3Befle ctom- 
hoct, mhoto 6/iM3Ka flo BapHaTa, ho Bee naK pa3/iM4Ha: 



0 . 9999999999999999 



n pnHMHaTa 3a TOBa e, 4e 4mc/ioto 0.1 HHMa to^ho npeflcraBHHe b Tuna 
double m ce npeflCTaBfl etc 3aKp"br/iflHe. HeKa 3a Me hum double c float: 
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float sum = 0 . Of ; 
for(int i=l; i<=10; i++) { 
sum += 0 . 1 f ; 

} 

System. out .println (sum) ; 



Ako M3n"b/i hum ropHMfl KOfl me no/iy-ii/iM cbBceM flpyra cyMa: 



1 . 0000001 



npn4MHaTa 3a TOBa othobo e 3aKp"br/iflHeT0, KoeTO e M3B"bpujeH0 T03M n"bT 
Harope, a He HaflO/iy, KaKTO b npeflxoflHua npuMep. 

Ako HanpaBMM pa3cneflBaHe, me ce y6eflMM, <-\e 4mc/ioto 0.1 ce npeflcraBH b 
Tuna float no cneflHi/m Ha^MH : 

But 31 BkiTOBe (30-23) BkiTOBe (22-0) 



/ — ' — » / A \ 

0 01111011 10011001100110011001101 



1 » ' v V 



3h3k - 1 nopafl"bK - -4 MaHTuca » 1,6 

Bcm4ko M3r/ie>Kfla KopeKTHO c v\3Kn\o , -\eHv\e Ha MaHTucaTa, kohto MMa 

CTOMHOCT, Ma/IKO nO-TO/lflMa OT 1.6, a He T04H0 1.6, 3aLfl0T0 TOBa 4MC/10 He 

MO>Ke fla ce npeflcraBM KaTo cyMa ot cTeneHM Ha 2. TpeiuKaTa HacrbnBa He 
npn c"b6npaHeTO, a ome npeflu TOBa - npn 3anncBaHeTo Ha 0.1 b Tuna float. 



HMc/ia c 4>MKCMpaHa 3aneTa*i 

B HflKon e3Mun 3a nporpaMnpaHe cbiuecTByBaT m 41/icna c cpMKCkipaHa 
3aneTan, HanpuMep ™nvr decimal b C#, ™nvr money b SQL Server v\ Ti/mvr 
number (10,2) b Oracle. B Java 3a cb>Ka/ieHMe HAMa TaKtB npMMMTMBeH ™n. 

Ako ce HywflaeM ot to^hm M34Mc/ieHMfl (HanpuMep 3a cneTOBOflHn v\nv\ 
(JpuHaHcoBM ue/in), MO>KeM fla no/i3BaMe K/iaca BigDecimai, komto He ry6n 
to4hoct npn npecMATaHMflTa, ho 3a cMeTKa Ha TOBa pa6oTM 4yBCTBMTe/iH0 no- 
6aBHO ot float m double. Eto KaK M3r/ie>Kfla b hob BapnaHT HaiuaTa 
nporpaMa, kohto npaBeiue rpeiuKM npn cyMnpaHe Ha 4nc/ia: 



import j ava . math . BigDecimai; 

public class Precision { 

public static void main ( String [ ] args) { 
double sum = O.Od; 

BigDecimai bdValue = new BigDecimai ( "0 . 1 ") ; 
BigDecimai bdSum = new BigDecimai (" 0 . 0 ") ; 
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for(int i=l; i<=10; i++) { 
sum += 0 . Id; 

bdSum = bdSum. add (bdValue) ; 

} 

System . out .println (" Double sum is: " + sum) ; 
System . out .println ( "BigDecimal sum is: " + bdSum) ; 

} 

} 



no BpeMe Ha HeMHOTO M3n"b/iHeHne, othobo flo6aBAMe b umcb/i cTOMHocrra 
eflHa fleceTa b npoMeH/iMBaTa sum ot Ti/m double i/i o6eKTHaTa npoMeH/iMBaTa 
OTTun BigDecimal. Cnea M3n"b/iHeHneT0 Ha nporpaMaTa me no/iy-ii/iM: 



Double sum is: 0.9999999999999999 
BigDecimal sum is: 1.0 



npnMep"bT Hi/i flOKa3Ba, <-\e BigDecimal He npaBM rpewKa npi/i cb6i/ipaHeTo Ha 
0. 1 fleceT nvm, 3a pa3/iMKa ot Tun double. 



Ynpa>KHeHH5i 

1. ripeBtpHeTe Muc/iaTa 151, 35, 43, 251 v\ -0,41 b ABoi/mHa 6poMHa 
cucTeMa. 

2. ripeBtpHeTe hmc/ioto 1111010110011110(2) b LuecmaAeceTi/i'-iHa i/i flece- 

TM4Ha 6poMHa CMCTeMa. 

3. ripeBtpHeTe mecTHa MceTi/14 h wtq 4nc/ia 2A3E, FA, FFFF, 5A0E9 b flB0M4Ha 
m fleceTM4Ha 6pokma ci/icreMa. 

4. fla ce Hani/iLue nporpaMa, kohto npeo6pa3yBa fleceTM4H0 41/icno b abo- 

M4H0. 

5. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa abom'-iho >-mc.no b flece- 

TM4H0. 

6. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa ,qeceTi/i4H0 <-\v\cno b 
LuecTHafleceTM^HO . 

7. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa LuecTHafleceTi/i4Ho 4i/icno b 

fleceTM4H0. 

8. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa LuecTHafleceTi/i4Ho 4nc.no b 

ABO 1/14 ho. 

9. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa aboi/14ho <-\v\cno b wecTHa- 

fleceTM4H0. 

10. fla ce Hani/nue nporpaMa, kohto npeo6pa3yBa aboi/i4ho <-\v\cno b fleceTM4H0 
no cxeMaTa Ha XopHep. 

11. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa pi/iMCKi/rre 4ncna b apa6cKi/i. 
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12. fla ce Hanniue nporpaMa, kohto npeo6pa3yBa apa6cKi/rre 41/ic.na b pmmckm. 

13. fla ce Hanniue nporpaMa, kohto onpe.qe.nfl (oTne^aTBa) cTOMHOCTTa Ha 
MaHTucaTa, 3HaKa Ha MaHTucaTa v\ cTOMHOcrra Ha eKcnoHeHTaTa 3a 4nc/ia 
OTTMn float M double. 

PeujjeHMfl m yni>TBaHM5i 

1. M3no/i3BaMTe MeTOflMTe 3a npeBp^maHe ot eflHa 6poMHa cucTeMa b flpyra. 
MoxeTe fla cBepi/rre pe3y/iTaTMTe cm c Ka/iKy/iaTopa Ha Windows, komto 
noflfl"bp>Ka pa6oTa c 6pomhm cucTeMM cnefl npeBK/iK)4BaHe b pe>Ki/iM 
"Scientific". 

2. nomeflHeTe ynvrBaHeTo 3a npeflxoflHaTa 3afla4a. 

3. nomeflHeTe ynvrBaHeTo 3a npeflxoflHaTa 3afla4a. 

4. npaBM/iOTO e "fle/iMM Ha 2 n flo/ienaMe ocTaTbunTe b o6paTeH pefl". 3a 
fle/ieHe c ocraTbK M3no/i3BaMe onepaTopa %. 

5. 3ano4HeTe ot cyMa 0. YMHO>KeTe HaM-flecHna 6mt c 1 h ro npn6aBeTe kvm 
cyMaTa. C/ieflBaiflMfl 6mt bjihbo yMHO>xeTe no 2 n flo6aBeTe kvm cyMaTa. 
C/ieflBaiflMfl 6mt ot/iabo yMHO>xeTe no 4 i/i flo6aBeTe kvm cyMaTa m t.h. 

6. npaBM/iOTO e "fle/iMM Ha ocHOBaTa Ha cucreMaTa (16) v\ flo/ienaMe ocraTb- 
u,me b o6paTeH pefl". Tpa6Ba fla cm Hani/nueM MeTOfl 3a OTne^aTBaHe Ha 
iiiecTHa MceTM^ Ha undppa no flafleHa ctomhoct Me>K,qy 0 m 15. 

7. 3ano4HeTe ot cyMa 0. YMHOweTe Hafi-flflCHaTa undppa c 1 v\ a npn6aBeTe 
K"bM cyMaTa. CneflBamaTa undppa bjihbo yMHoweTe no 16 h a flo6aBeTe kvm 
cyMaTa. CneflBamaTa undppa bjihbo yMHoweTe no 16*16 v\ a flo6aBeTe kvm 
cyMaTa v\ t.h. 

8. no/i3BaMTe 6"bp3i/ifl Ha4MH 3a npeMMHaBaHe Me>K,qy wecTHa MceTM4 Ha v\ 
flB0M4Ha 6poMHa cucTeMa (BCAKa iiiecTHa MceTM4 Ha undppa cbOTBeTCTBa Ha 

4 flB0M4HM 6MTa). 

9. no/i3BaMTe 6"bp3Mfl Ha4MH 3a npeMMHaBaHe Me>K,qy flB0M4Ha i/i LuecTHakice- 
TM4Ha 6poMHa cucTeMa (BCAKa iiiecTHa MceTM4 Ha undppa cvoTBeTCTBa Ha 4 

flB0M4HM 6MTa). 

10. ripmio>KeTe flupeKTHO cxeMaTa Ha XopHep. 

11. CKaHnpaMTe uMdppi/rre Ha pmmckoto 4Mc.no otjihbo HaflflCHo v\ rn flo6aBflkne 
K"bM cyMa, KOflTO ntpBOHa^a/iHO e MHHLiMa/iM3MpaHa c 0. npn o6pa6oTKaTa 
Ha BCflKa puMCKa undppa a B3MMaMTe c no/iOKHTe/ieH m/im OTpnuaTe/ieH 
3HaK b 3aBMCMM0CT ot CneflBamaTa undppa (fla/in MMa no-Ma/iKa mii/i no- 
ro/iflMa fleceTM4Ha ctomhoct). 

12. Pa3meflaMTe cbOTBeTCTBMATa Ha 4nc/iaTa ot 1 ao 9 c thxhoto pmmcko 
npeflCTaBAHe c undppnTe "I", "V" m "X": 

1 -> I 

2 -> II 
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3 -> III 

4 -> IV 

5 -> V 

6 -> VI 

7 -> VII 

8 -> VIII 

9 -> IX 

MMaMe a6co/iK)THO aHa/iori/mi-m cbOTBeTCTBMfl Ha 4i/icnaTa 10, 20, 90 c 
thxhoto npeflCTaBAHe c puMCKUTe uncjDpn "X", "L" m "C", Ha/in? MMaMe 
aHa/iorn4HM cbOTBeTCTB v\ 9\ Me>Kfly 4nc/iaTa 100, 200, 900 m thxhoto 
npeflCTaBAHe c puMCKMTe uMcfipn "C", "D" v\ "M" m t.h. 

Cera CMe totobm p,a npeo6pa3yBaMe 4mc/ioto N b puMCKa 6poMHa cucTeMa. 
To Tpa6Ba fla e b MHTepBa/ia [1...3999], MHa^e cbo6maBaMe 3a rpewKa. 
ri"bpBO oTfle/iflMe xn/iflflMTe (N / 1000) v\ rn 3aMecTBaMe c puMCKua mm 
eKBMBa/ieHT. Cnep, TOBa OTqe/iflMe cTOTMUMTe ((N / 100) % 10) v\ rn 
3aMecTBaMe c puMCKua mm eKBMBa/ieHT v\ t.h. 

13. M3no/i3BaMTe cneuMa/iHMTe mctoam 3a M3B/iM4aHe Ha no6MTOBOTo npeacra- 
BflHe Ha flafleHO pea/lHO <-\v\cno Float. floatToRawIntBits () M Double. 
doubleToRawLongBits ( ) , CJiefl KOeTO M3nO/13BaMTe nOflXOflfllMM no6MTOBM 

onepauMM (M3MecTBaHMfl v\ 6mtobm MacKM) . 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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ABTOp 

HnKO/iaM Bacn/ieB 

B 1*3314 TeMa... 

B HacTOflmaxa TeMa me ce 3ano3HaeM noflpo6HO c TOBa KaKBO e MeTOfl v\ 3amo 
Tpa6Ba fla M3no/i3BaMe MeTOflM. IHe pa36epeM KaK ce flemiapupaT MeTOflu m 
KaKBO e curHaTypa Ha MeTOfl. C/iefl KaTO npmcmomiM TeMaTa, me 3HaeM KaK 
fla cb3flafleM co6cTBeH MeTOfl v\ cbOTBeTHo KaK fla ro M3no/i3BaMe (M3BMKBaMe) 
b noc/ieflCTBue. IHe pa36epeM KaK MOweM fla M3no/i3BaMe napaMeTpn b MeTOflM 
m KaK fla BtpHeM pe3y/iTaT ot MeTOfl. HaKpaa me npenopt^aMe hakom yTBtp- 
fleHM npaKTMKM npn pa6oTaTa c MeTOflM. 

Bcm4ko TOBa me 6"bfle noflKpeneHo c noflpo6HO o6flCHeHM npuMepn i/i florrb/i- 
HMTe/iHM 3afla4M, c komto 41/iTaTe/iflT me Moxe fla ynpa>KHM HayneHOTO b Ta3M 
r/iaBa. 



288 BtBefleHne b nporpaMnpaHeTO c Java 



FloflnporpaMMTe b nporpaMiipaHeTO 

B e>KeflHeBneTO hm, npn pewaBaHeTO Ha flafleH npo6/ieM, oco6eHO, aKO e no- 
c/io>KeH, npn/iaraMe npuHunna Ha .qpeBHMTe pmmjihhm - "Pa3fle/iflM m Bnap,ev\". 
Cbr/iacHO T03M npMHUMn, npo6/ieM"bT, komto Tpa6Ba fla peiuuM, ce pa3fle/ifl Ha 
MHO>KecTBO noflnpo6/ieMM. CaMOcroflTe/iHO pa3r/ieflaHM, Te ca no-acHO fledpM- 
HupaHM m no-/iecHO peiunMM, b cpaBHeHne c TbpceHeTO Ha peiueHne Ha 
M3xoflHMfl npo6/ieM KaTO eflHO uhjio. HaKpaa, ot peweHMHTa Ha bcm^km nofl- 
npo6/ieMM, cb3flaBaMe peiueHMeTO Ha ua/iocTHMfl npo6/ieM. 

no CbiuaTa aHa/iorna, KoraTO nuiueM flafleHa nporpaMa, u,ema hm e c Hea fla 
peiuuM KOHKpeTHa 3afla4a. 3a fla ro HanpaBMM edpeKTMBHo m fla y/iecHMM 
pa6oTaTa cm, npn/iaraMe npuHunna "Pa3fle/iflM m B/iafleM". Pa36nBaMe nocra- 
BeHaTa hm 3afla4a Ha nofl3afla4M, pa3pa6oTBaMe peiueHMfl Ha Te3M nofl3afla4M 
m HaKpafl vv\ "cr/io6flBaMe" b eflHa nporpaMa. PeweHMflTa Ha Te3M nofl3afla4M 
HapunaMe noflnporpaMM (subroutines). 

B hakom e3MUM 3a nporpaMMpaHe noflnporpaMMTe MoraT fla ce cpeiflHaT nofl 
HanMeHOBaHMflTa dpyHKU,MM (functions) mjim npoueflypn (procedures). B Java, 
Te ce Hapn^aT MeTOflu (methods). 

KaKBO e "MeTOfl"? 

MeTOA (method) e cbCTaBHa nacr ot nporpaMaTa, kohto pewaBa flafleH 
npo6/ieM. 

B MeTOflMTe ce M3B"bpujBa ua/iaTa o6pa6oTKa Ha flaHHM, kohto nporpaMaTa 
Tpa6Ba fla HanpaBM, 3a fla peiun nocTaBeHaTa 3afla4a. Te ca mhctoto, KbfleTO 
ce MSBtpiuBa pea/iHaTa pa6oTa. 3aTOBa MO>KeM fla vv\ npneMeM KaTO crpoM- 
Te/ieH 6/iok Ha nporpaMaTa. CbOTBeTHO, MMaMKM MHO>xecTBO ot npocTM4Kn 
6/iOK4eTa - OTfle/iHM MeTOflu, MO>KeM fla cb3flaBaMe ro/ieMM nporpaMM, c komto 
fla peiuuM c/io>khm npo6/ieMM. Eto KaK M3r/ie>Kfla eflMH MeTOfl 3a HaMnpaHe 
nv\u,e Ha npaBOtrb/iHUK HanpuMep: 



public static double getRectagnleArea ( 
double width, double height) { 
double area = width * height; 
return area; 

} 



3a mo fla M3no/i3BaMe mctoam? 

MMa MHoro npn^MHn, komto hm KapaTfla M3no/i3BaMe mctoam. U4e pa3meflaMe 
hakom ot tax m c BpeMeTo me ce y6eflMTe, <-\e MeTOflMTe ca Hemo, 6e3 KoeTo 
He Mo>KeM, aKO MCKaMe fla nporpaMMpaMe cepM03Ho. 
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no-flo6po CTpyKTypupaHe m no-flo6pa neTHMOCT 

ripn cb3flaBaHeT0 Ha eflHa nporpaMa, e flo6pa npaKTMKa fla M3no/i3BaMe 
MeTOflM, 3a fla a HanpaBMM no-flo6pe CTpyKTypupaHa v\ no-/iecHO <-\erv\Ma He 
caMo 3a Hac, ho m 3a flpyrn xopa. 

flOBOfl 3a TOBa e, 4e 3a BpeMeTO, npe3 KoeTo cbmecrByBa eflHa nporpaMa, 
caMo 20% ot ycn/iMflTa, komto ce 3afle/iaT 3a Hea, ce cbcroflT b cb3flaBaHe i/i 
TecTBaHe Ha KOfla. OcTaHa/iaTa 4acr e 3a noflflp"b>KKa v\ flo6aBAHe Ha hobm 
cjDyHKUMOHa/iHOCTM K"bM Ha^a/iHaTa Bepcufl. B noBe^eTo c/iynan, c/iefl KaTo 
BeflH"b>K KOfltT e HanncaH, tom He ce noflfltpxa v\ MOAn<£>nunpa caMo ot 
c"b3flaTe/ifl My, ho m ot flpyrn nporpaMMCTn. 3aTOBa e flo6pe tom fla e flo6pe 
cTpyKTypupaH v\ ziecHO <-\erv\M. 

M36nrBaHe Ha noBTopeHMeTO Ha koa 

flpyra npi/mi/ma, 3apaflM kohto e flo6pe fla i/i3no/i3BaMe MeTOflM e, <-\e no T03M 
Ha4MH M36arBaMe noBTopeHMeTO Ha koa. ToBa e np^KO cB"bp3aH0 cbc 
c/ieflBaiflaTa T04Ka - npen3no/i3BaHe Ha KOfla. 

npen3no/i3BaHe Ha KOfla 

flo6"bp ctm/1 Ha nporpaMnpaHe e, KoraTO i/i3no/i3BaMe flafleH koa noBe^e ot 
eflMH M/iM flBa n"bTM b nporpaMaTa hm, fla ro flecjDMHMpaMe KaTO OTfle/ieH MeTOfl, 
3a fla MOxeM fla ro M3n"b/iHflBaMe MHoroKpaTHO. no to3m Ha^MH ocBeH, <-\e 
M36arBaMe noBTopeHi/ieTo Ha koa, nporpaMaTa hm craBa no-4eTi/iMa v\ no- 
flo6pe CTpyKTypupaHa. 

fleK/iapiipaHe, MMn/ieMeHTauMn m m3bm KBaH6 Ha 

C06CTBeH MeTOfl 

ripeAM Aa npoA"b/i>KMM no-HaTaTbK, me HanpaBMM pa3rpaHM4eHne Me>KAy Tpn 
AeticTBUfl cB"bp3aHM cbc cbiflecTByBaHeTo Ha eAMH mctoa - AeK/iapupaHe, mm- 
n/ieMeHTaunfl (cb3AaBaHe) v\ M3BMKBaHe Ha mctoa- 

fleK/iapupaHe Ha mctoa Hapn^aMe perncTpupaHeTO Ha MeTOAa, 3a Aa 6"bAe 
pa3no3HaBaH b ocTaHa/iaTa 4acr Ha Java-cBeTa. 

MMn/ieMeHTaukin (c~b3flaBaHe) Ha m eTO Aa , e pea/iHOTO HanncBaHe Ha KOAa, 
komto peujaBa KOHKpeTHaTa 3aAa4a, 3apaAn kohto ce cb3AaBa MeTOAa. T03M 
koa ce cbA"bp>Ka b caMna MeTOA- 

kl3BMKBaHe e npouecvr Ha cTapTupaHe Ha M3n"b/iHeHneTo, Ha Be^e AeK/iapn- 
paHMfl m c"b3AaAeH MeTOA, ot Apyro Macro Ha nporpaMaTa, KbAeTo Tpa6Ba Aa 
ce peujn npo6/ieM"bT, komto HaiunflT MeTOA peiuaBa. 
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fleK/iapnpaHe Ha co6ctbch mctoa 

ripeflu fla ce 3ano3HaeM KaK M0>KeM fla fleicnapupaMe MeTOfl, Tpa6Ba fla 3HaeM 
Kbfle e no3BO/ieHO fla ro HanpaBMM. 

Ki»fle e no3BO/ieHO fla AeK/iapupaMe MeTOfl 

BtnpeKM, <-\e cfiopMa/iHO Bee ome He CNie 3ano3Ha™ KaK ce fleicnapupa K/iac, 
ot npuMepnTe, komto CMe pa3me>Kfla/iM flo cera b npeflxoflHMTe maBM, 3HaeM, 
<-\e BceKM K/iac MMa OTBapama v\ 3aTBapflma cjDnrypHM cko6m - "{" v\ "}", Me>K,qy 
komto nuiueM nporpaMHMfl KOfl. noBe^e noflpo6HOCTM 3a TOBa, me Hay^MM b 
r/iaBaTa " Zle4)MHMpaHe Ha KnacoBe ", ho ro cnoMeHaBaMe TyK, Thv\ KaTO eflMH 
MeTOfl MO>Ke fla cbmecrByBa caMO aKO e fleK/iapupaH Me>Kfly OTBapaiuaTa v\ 
3aTBapfliuaTa cko6m Ha flafleH K/iac - "{" v\ "}". Cbmo TaKa MeTOflvr, Tpa6Ba 
fla 6"bfle fleK/iapupaH m3bi>h MMn/ieMeHTaunflTa Ha flpyr MeTOfl (3a TOBa Ma/iKO 

nO-K"bCHO). 



v MoweM fla fleK/iapkipaMe mctoa eflMHCTBeHo b paMKMTe Ha 
\ \ flafleH K/iac - Mewny OTsapniflaTa "{" m 3aTBapniijaTa "}" My 

CKO6H. 



HaM-04eBMflHMfl npuMep 3a TOBa e MeTOflvr main () - BMHarn ro fleK/iapupaMe 
Me>Kfly OTBapaiflaTa v\ 3aTBapaiflaTa cKo6a Ha Haujua K/iac, Ha/in? 

Hello Java. java 



public class HelloJava { // Opening brace of the class 

// Declaring our method between the class braces 
public static void main ( String [ ] args) { 
System . out .print In ( "Hello Java ! " ) ; 

} 

} // Closing brace of the class 

AeK/iapaijMfl Ha MeTOfl 

fleK/iapupaHeTO Ha MeTOfla, npeflcraB/iflBa perMcrpMpaHe Ha MeTOfla b 
HaujaTa nporpaNia. To craBa no c/ieflHi/m Ha^MH : 

[public] [static] <return_type> <method_name>( [<param_list>] ) 



3afl"b/i>KMTe/iHMTe e/ieMeHTM b fleK/iapaunaTa Ha efli/m MeTOfl ca: 

- Tun Ha BptmaHaTa ot MeTOfla ctomhoct - <return_type>. 

- UNie Ha MeTOfla - <method name>. 
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- CnncbK c napaMeTpn Ha MeTOfla - <param_iist> - cbiuecTByBa caMO 
aKo MeTOfla MMa Hy>Kfla ottax b npoueca Ha pa6oTaTa cm. 

3a OHar/ieflflBaHe Ha TOBa, MO>KeM fla nomeflHeM main() MeTOfla b npuMepa 
HeiioJava ot npeflxoflHaTa ceKuna: 

public static void main ( String [ ] args) 



ripn Hero, Tuna Ha Bp^maHaTa ctomhoct e void (T.e. MeTOfla He Bp^ma 
pe3y/iTaT), MMeTO My e main, cneflBaHO ot Kptr/in cko6m, b komto MMa cnnctK 
c napaMeTpn, cbcroflm ce ot eflMH napaMeTbp - MacMBvr string [] args. 

nocneflOBaTe/iHOCTTa, b kohto Tpa6Ba fla ce nocraBHT oTfle/iHMTe e/ieMeHTM ot 
fleicnapauMflTa Ha MeTOfla e crporo onpefle/ieHa. BuHarn Ha ntpBo mhcto e 
TMntT Ha BptmaHaTa ctomhoct <retum_type>, c/ieflBaHa ot MMeTO Ha MeTOfla 
<method_name> M HaKpafl, cni/ICbK C napaMeTpM <param_list> orpafleH c 
Kp-br/in cko6m - " (" m ") ". 





flpii fleK/iapkipaHe Ha mctoa, cna3Ba»rre noc/ieflOBaTe/mocTTa, 
b KonTO ce onucBaT ocHOBHMTe My xapaKTepucTMKn: rrbpBo 
Tun Ha Bp-biiiaHa ctomhoct, cnefl TOBa MMe Ha MeTOfla m 
HaKpan cnMCbK ot napaMeTpM orpafleH c Kpt»r/iM cko6m. 


Cnnc"bK"bT ot napaMeTpn MO>xe fla e npa3eH (ToraBa npocro nuiueM "()" c/iefl 
MMeTO Ha MeTOfla). flopn MeTOflvr fla HHMa napaMeTpM, Kptr/iMTe cko6m 
Tpa6Ba fla npucbCTBaT b fleK/iapaun^Ta My. 




Kpi>r/iMTe cko6m - "(" m ")", BMHarM c/ieflBaT mmcto Ha 
MeTOfla, He3dBMCMMo Aa/in tom e c m/im 6e3 napaMeTpM. 



3a MOMeHTa, me nponycHeM pa3me>KflaHeT0 KaKBO e <retum_type> v\ caMO 
me Ka>Ke m , <-\e Ha TOBa Macro Tpa6Ba fla ctom K/iK)40BaTa flyMa void, koato 
yKa3Ba, <-\e MeTOflvr He Bp^ma HMKaKBa ctomhoct. no-K"bCHO b Ta3M r/iaBa, me 
BMflMM KaKBO npeflcraB/iflBa m KaKBO MO>KeM fla nocraBMM Ha HefiHO macto. 



flyMMTe public m static b onucaHneTO Ha fleK/iapaunATa no-rope ca He3a- 
fl"b/i>KMTe/iHM m MMaT cneuMa/iHO npeflHa3Ha4eHne, KoeTO me pa3r/ieflaMe no- 
KbCHO b Ta3M r/iaBa. flo Kpaa Ha Ta3M r/iaBa me pa3me>KflaMe MeTOflu, komto 
BMHarn MMaT static b fleK/iapaunflTa cm. noBene 3a MeTOflM, komto He ca fle- 
K/iapMpaHM KaTO static, me tobopmm b r/iaBaTa " flecfrMHMpaHe Ha KnacoBe ". 

CMTHaTypa Ha mctoa 

npeflM fla npofl"b/i>KMM c ocHOBHMTe e/ieMeHTM ot fleicnapauMflTa Ha MeTOfla, 
Tpa6Ba fla Ka>KeM Heiflo mhoto b3>kho. B o6eKTHO-opMeHTMpaHOTO nporpaMM- 
paHe, Ha^MHtT, no komto eflH03Ha4H0 ce pa3no3HaBa eflMH MeTOfl e 4pe3 
ABOMKaTa e/ieMeHTM ot fleicnapauMflTa My - MMe Ha MeTOfla m cnMCbK ot Hero- 
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Bi/ue napaMeTpn. Te3M flBa e/ieMeHTa onpefle/iflT TaKa Hape^eHaTa cneukicpw- 
Kaukiq Ha MeTOfla (HHKbfle b /n-rrepaTypaTa ce cpema v\ KaTO curHaTypa Ha 
MeTOfla). 

Java KaTO e3MK 3a o6eKTHO-opneHTnpaHO nporpaMnpaHe, cbmo pa3no3HaBa 

eflH03Ha4H0 pa3/lM4HMTe MeTOflM, M3nO/13BaMKM TflXHaTa cneunc|DMKauMfl - 

MMeTO Ha MeTOfla <method_name> m cnncbKbT c napaMeTpnTe Ha MeTOfla - 

<p ar am_l i s t> . 

Tpa6Ba fla o6"bpHeM BHMMaHne, <-\e Tkinvr Ha BptmaHaTa ctomhoct Ha eflMH Me- 
TOfl e 4acT ot fleK/iapaunflTa My, ho He e 4acr ot curHaTypaTa My. 



ToBa, KoeTO kiAeHTkicpkiu,kipa eflMH MeTOfl, e HeroBaTa CMrHaiy- 
pa. Bp-binaHMAT Tun He e nacT ot Hen. flpMHMHaTa e, ne aKo 
flBa MeTOfla ce pa3/iMHaBaT caMO no Bp-bLLiaHkm Tun, to He 
Mowe eflH03HaHH0 fla ce MfleHTkicpkiukipa kom mctoa Tpn6Ba 

fla 6l>fle M3BMK3H. 



l~lo-noflpo6eH npuMep, 3amo Tuna Ha Bp^maHaTa ctomhoct He e 4acT ot 
curHaTypaTa Ha MeTOfla me pa3meflaMe no-KbCHo b Ta3M maBa . 

II Me Ha MeTOfla 

BceKM MeTOfl, peiuaBa HHKaKBa nofl3afla4Ka ot u,fljiocTHkm npo6/ieM, c komto 
ce 3aHMMaBa nporpaMaTa hm. KoraTO cb3flaBaMe nporpaMaTa v\ cmrHeM ao 
noflnpo6/ieMa, komto to3m MeTOfl peiuaBa, Hue M3BMKaMe (cTapTupaMe) MeTO- 
fla, M3nO/13BaMKM MMeTO My. 

B npuMepa noKa3aH no-flo/iy, MMeTO Ha MeTOfla e printLogo: 



public static void printLogo () { 

System . out .println (" Sun Microsystems") ; 
System . out .println ( "www . sun . com" ) ; 

} 

FlpaBM/ia 3a cb3flaBaHe Ha mms Ha MeTOfl 

flo6pe e, KoraTO fleicnapupaMe mmcto Ha MeTOfla, fla cna3BaMe npaBM/iaTa 3a 
MMeHyBaHe Ha MeTOflM, npenopt^aHM hm ot Sun: 

- 1/lMeTO Ha MeTOfla Tpa6Ba fla 3ano4Ba c Ma/iKa 6yKBa. 

- Tpa6Ba fla ce npM/iara npaBM/iOTO cameicase, T.e. BCHKa HOBa flyMa, 
koato ce flo/ierm b 3aflHaTa 4acr Ha mmcto Ha MeTOfla, 3ano4Ba c maBHa 
6yKBa. 

- MMeHaTa Ha MeTOflMTe e flo6pe fla 6"bflaT cbcraBeHM ot maro/i mjim ot 
maro/i v\ cbiuecTBMTe/iHO MMe. 
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HeKa OT6e/ie>KMM, 4e Te3M npaBM/ia He ca 3afl"b/i>KMTe/iHM, a npenop"b4MTe/iHM. 
Ho npuHunnHO, aKO MCKaMe 4)opMa™paHeTO Ha KOfla hm fla e KaTO Ha bcmhkm 
Java-nporpaMMCTM no cBeTa e flo6pe fla cna3BaMe KOHBeHunnTe Ha Sun. 

Eto hako/iko npuMepa: 



print 
getName 
playMusic 
setUserName 



OcBeH TOBa, MMeTO Ha MeTOfla Tpa6Ba fla onucBa HeroBaTa ue/i. MfleaTa e, aKO 
HOBeK, komto He e 3ano3HaT c nporpaMaTa hm, npo^eTe MMeTO Ha MeTOfla, fla 
flo6ne npeflCTaBa KaKBo npaBM to3m NieTOfl, 6e3 fla ce Ha/iara fla pa3me>Kfla 
KOfla My. 



flpM onpefle/mHe Ha mmcto Ha MeTOfl ce npenoptHBa fla ce 
cna3BaT cneflHMTe npaBM/ia: 

MMeTO Ha MeTOfla Tpn6Ba na onucBa HeroBaTa uen. 
MMeTO Ha MeTOfla Tpn6Ba na 3anoHBa c Ma/iKa 6yKBa. 
Tpn6Ba na ce npmiara npaBM/iOTO camelCase. 
MMeTO Ha MeTOfla Tpn6Ba na e cbcraBeHO ot r/iaro/i h/im 
ot ABoftxa - r/iaro/i m cixiijecTBMTe/i ho mmc 



MoflM4>MKaTopM (modifiers) 

MoflMcpMKaTop (modifier) Hapi/maMe K/iK)40Ba flyMa b e3MKa Java, kohto 
flaBa flon"b/iHMTe/iHa MHcjDopMaunfl Ha KOMnmiaTopa 3a flafleH koa. 

MoflncfjuKaTopnTe, c komto cpeiflHaxMe flo MOMeHTa ca public v\ static. TyK 
me onuiueM Ha KpaTKO KaKBO npeflcraB/iflBaT Te. fleTafi/iHO o6flCHeHne 3a tax, 
me 6"bfle flafleHO no-KbCHO b r/iaBaTa " .Qecfoi/iHi/ipaHe Ha KnacoBe ". 

public static void printLogoO { 

System . out .println (" Sun Microsystems") ; 
System . out .println ( "www . sun . com" ) ; 

} 



public e cneuna/ieH bma MOflncfiMKaTop, Hape^eH MOflkicpMKaTop 3a nocrbn 
(access modifier). Tom ce M3no/i3Ba, 3a fla yKa>Ke, <-\e i/i3Bi/iKBaHeTo Ha 
MeTOfla MO>Ke fla craBa ot kom fla e Java-K/iac, He3aBMCMM0 Kbfle ce HaMi/ipa 

TOM. 

flpyr npuMep 3a MOflncfiMKaTop 3a flOCTbn, komto Mo>Ke fla cpeiflHeM e 
MOflncfiMKaTopa private. KaTO npeflHa3Ha4eHne, tom e npoTMBono/io>KeH Ha 
public, T.e. aKO eflMH MeTOfl 6"bfle fleK/iapupaH c MOflncfiMKaTop 3a flocTbn 
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private, to T03M MeTOfl He MO>xe fla 6"bfle M3BMKaH M3B"bH K/iaca, B komto e 
fleK/iapupaH. 

3a MOMeHTa, eflMHCTBeHOTO, KoeTo Tpa6Ba fla Hay^MM e, <-\e b fleK/iapaunaTa 
cm eflMH MeTOfl MO>xe fla MMa He noBe^e ot eflMH MOflncfiMKaTop 3a flOCTbn. 

KoraTO eflMH MeTOfl npMTewaBa K/iK)40BaTa flVMa static, b fleK/iapaunaTa cm, 
Hapn^aMe MeTOfla craTMHeH. ToBa 03Ha4aBa, 4e to3m MeTOfl MO>Ke fla 6"bfle 
M3BMKaH ot kom fla e flpyr MeTOfl, He3aBMCMM0 fla/in flpyrnaT MeTOfl e 

CTaTM4eH MJ1M He. 

llMn/ieMeHTaujMfi (cb3flaBaHe) Ha co6ctbch mctoa 

C/iefl KaTO fleicnapupaMe MeTOfla, c/ieflBa fla HanniueM HeroBaTa MMn/ieMeH- 
Tauna. KaKTO o6acHMXMe no-rope, MMn/ieMeHTaumiTa (cTa3flaBaHeTo) ce 

cbCTOM b npoueca Ha HanncBaHeTO Ha KOfla, komto me 6"bfle M3n"b/iHeH npn 
M3BMKBaHeTo Ha MeTOfla. T03M KOfl Tpa6Ba fla 6"bfle nocTaBeH b thjioto Ha 
MeTOfla. 

Tfl/io Ha MeTOfl 

Tn/io Ha MeTOfl Hapn^aMe nporpaMHua koa, komto ce HaMupa Me>Kfly 
cjDnrypHMTe cko6m "{" m "}", c/ieflBaiflu HenocpeflCTBeHO fleK/iapaunaTa Ha Me- 
TOfla. 



public static <return_type> <method_name> (<parameters_list>) { 
/ / ... code goes here - in the method' s body . . . 

} 



Pea/iHaTa pa6oTa, kohto MeTOflvr nsBtpiuBa, ce HaMupa MMeHHO b ta/ioto Ha 
MeTOfla. B Hero Tpa6Ba fla 6"bfle onucaH a/iropMTbMvr, no komto mctca^t 
peiuaBa nocTaBeHna npo6/ieM. 

ripuMep, 3a Tfl/io Ha MeTOfl CMe BM>Kfla/in mhoto nvm, ho cera me m3/io>kmm 
othobo eflMH: 



public static void printLogoO { // Method's body start here 

System . out .print In ( " Sun Microsystems " ) ; 

System. out .println ("www. sun. com" ) ; 
} // ... And finishes here 



ripeflu fla np men to 4 mm etc ceKUMHTa 3a thjio Ha MeTOfl, Tpa6Ba othobo fla 
o6"bpHeM BHMMaHMe Ha eflHO ot npaBM/iaTa, K"bfle Mo>Ke fla ce fleicnapMpa 
MeTOfl: 



r 



MeTOfl HE mo>k6 na 6i>fle fleK/iapupai-i b ta/ioto Ha flpyr 

MeTOfl. 
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/lOKa/IHM fipOMGH/IMBM 

KoraTO fleK/iapupaMe npoMeH/iMBa b thjioto Ha eflMH MeTOfl, a Hapi/maMe 
/iOKa/iHa npoMSH/iMBa (local variable) 3a MeTOfla. KoraTO MMeHyBaMe eflHa 
npoMeH/iMBa Tpa6Ba fla cna3BaMe npaBM/iaTa 3a MfleHTucjjMKaTopn b Java (b>k. 
rviaBa " flpkiMi/m/iBHi/i Ti/moBe i/i npoMeH.ni/iBki "). 

06/iacTra, b kohto cbmecTByBa m Mo>Ke fla ce M3no/i3Ba eflHa /iOKa/iHa 
npoMeH/iMBa, 3ano4Ba ot pefla, Ha komto CMe a fleK/iapupa/in v\ crura flo 
3aTBapaiflaTa cfii/irypHa CKo6a Ha thjioto MeTOfla. Ako c/iefl hcmhoto fleicna- 
pupaHe ce onuTaMe fla fleK/iapupaMe flpyra npoMeH/iMBa c HeMHOTO MMe, 
HanpuMep: 



public static void main ( String [ ] args) { 
int x = 3; 
int x = 4; 

} 



KoMnmiaTopvr HAMa fla hm no3BO/in fla HanpaBMM TOBa, cbc cbo6meHkie no- 
Ao6ho Ha cneflHOTo: 



Duplicated variable <variable name>. 



B HaiJJMfl c/iy4aM <variable_name> e MMeTO Ha npOMeH.ni/lBaTa x. 

E/iok (block) Hapn^aMe koa, komto ce HaMupa Me>Kfly cjDnrypHM cko6m "{" n 

it | n 

Ako fleK/iapupaMe npoMeH/ii/iBa b 6/iok, th othobo ce Hapi/ma /iOKa/iHa 
npoMeH/iMBa, v\ 06/iacTTa v\ Ha cbiuecTByBaHe e ot pefla, Ha komto 6"bfle 
fleK/iapupaHa, flo 3aTBapfliflaTa CKo6a Ha 6/iOKa. 

M3BMKBaHe Ha MeTOfl 

M3BMKBaHe Ha MeTOfl Hapn^aMe cTapTupaHeTo 
komto e onucaH b th/ioto Ha MeTOfla. 

M3BMKBaHeT0 Ha MeTOfla craBa npocTO KaTO 
<method_name>, CJieflBaHO OT Kp"h>r/ll/lTe CKo6kl 
KpaM Ha pefl - 



<method name>() ; 



no-KbCHO me pa3meflaMe i/i c/iy4afl, KoraTO i/i3Bi/iKBaMe MeTOfl, komto MMa 
cnncbK c napaMeTpn. 

3a fla MMaMe acHa npeflCTaBa 3a M3BMKBaHeT0, me noKa>KeM KaK 6i/ixMe 
M3BMKa/in MeTOfla, komto M3no/i3BaxMe b npuMepnTe no-rope - printLogo() : 



Ha M3n"b/iHeHneTo Ha KOfla, 

HanniueM MMeTO Ha MeTOfla 
m HaKpaa c/io>kmm 3HaKa 3a 
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printLogo ( ) ; 



M3xofl"bT ot M3n"b/iHeHneTo Ha MeTOfla me 6"bfle: 



Sun Microsystems 
www. sun . com 



flpeAasaHe Ha Kompo/ia Ha nporpaMaTa npM m3bmk- 
BaHe Ha MeTOfl 

KoraTo M3n"b/iHflBaMe eflMH MeTOfl, tom npMTewaBa KOHTpo/ia Hafl nporpaMaTa. 
Ako b Tfl/iOTO My o6a4e, M3BMKaMe flpyr MeTOfl, to ToraBa M3BMKBamn5i MeTOfl, 
me npeflafle KOHTpo/ia Ha M3BMKBaHMfl MeTOfl. Cnefl KaTO M3BMKBaHMflT MeTOfl 
npuK/iro^M M3n"b/iHeHneT0 cm, tom me BtpHe KOHTpo/ia Ha MeTOfla, komto ro e 
M3BMKa/i. M3n"b/iHeHMeTo Ha n"bpBMfl MeTOfl iue npofl"b/i>KM Ha c/ieflBaiflu^ pefl. 

HanpMMep, HeKa ot MeTOfla main() M3BMKaMe MeTOfla printLogo () : 

MethodControlTest . java 
public class MethodControlTest { 

static void printLogo () { 
tern. ou t . println (" Sun Microsystems" ) ; 
tern. out. println( "www. sun. com" ) ; 



static void main (String [ ] args) { 
. . . Some code here . . . 

. . . Some code here . . . 



ritpBO me ce M3irb/iHM koavt ot MeTOfla main(), komto e 03Ha4eH c (1), cnefl 
TOBa KOHTpo/ia Ha nporpaMaTa me ce npeflafle Ha MeTOfla printLogo () - 
nyHKTMpaHaTa cTpe/iKa (2). C/iefl TOBa, me ce M3n"b/iHM KOfla b MeTOfla 
printLogo(), HOMepMpaH c (3). Cnefl npMK/iK)4BaHe Ha pa6oTaTa Ha MeTOfla 
printLogo () ynpaB/ieHMeTo Ha nporpaMaTa me 6"bfle BtpHaTO Ha MeTOfla 
main() - nyHKTMpaHaTa crpe/iKa (4). M3n"b/iHeHMeTo Ha MeTOfla main() me 
npofl"b/i>KM ot pefla, komto cneflBa M3BMKBaHeTo Ha MeTOfla printLogo () - 
CTpe/iKaTa MapKMpaHa c (5). 
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OT K"bfle MO>K6 fla M3BMK3 M6 MeTOfl? 

EflMH MeTOfl Mo>Ke fla 6"bfle M3BMKBaH ot c/ieflHMTe MecTa: 
- Ot maBHMfl MeTOfl Ha nporpaMaTa - main() : 



public static void main ( String [ ] args) { 
prin tLogo ( ) ; 

} 



- Ot hakom flpyr MeTOfl: 



public static void printLogoO { 

System . out .print In ( " Sun Microsystems ") ; 
System . out .print In ( "www . sun . com" ) ; 

} 

public static void printCompanylnf ormation ( ) { 

// Invoking the printLogo() method 
prin tLogo ( ) ; 

System . out .println ( "Address : Elm Str."); 

} 



- MeTOflvr Mowe fla 6"bfle M3BMKaH b co6ctb6hoto cm ta/io. ToBa ce Hapn^a 
peKypciin (recursion), ho me ce 3ano3HaeM no-noflpo6HO c Hea b 
c/ieflBaiuaTa r/iaBa - " PeKypcuig ". 

He3aBMCMMOCT Me>Kfly AeK/iapai4M5iTa m m3bm kbb hsto 
Ha MeTOfl 

KoraTO nuiueM Ha Java, e no3BO/ieHo nocneflOBaTe/iHocTTa, b koato m3bmk- 
BaMe MeTOfla m ro fleicnapupaMe fla e o6"bpHaTa, T.e. BhB dpawna, b komto CMe 
fleK/iapupa/in MeTOfla, M3BMKBaHeTO, fla npeflxo>Kfla HeroBaTa fleK/iapauna m 
MMn/ieMeHTaunfl. 

3a fla cTaHe no-HameflHO, HeKa pa3meflaMe c/ieflHua npuMep: 



public static void main ( String [ ] args) { 
// . . 

prin tLogo ( ) ; 
// . . 

} 

public static void printLogoO { 

System . out .println ( " Sun Microsystems " ) ; 
System. out .println ("www. sun. com" ) ; 

} 
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Ako cb3flafleM K/iac, komto cbfltpwa ropHna koa, me ce y6eai/iM, qe 
He3aBMCMMo 4e M3BMKBaHeTo Ha MeTOfla e Ha no-ropeH pea ot fleicnapauMflTa 
Ha MeTOfla, nporpaMaTa me ce KOMnn/iupa m M3n"b/iHM 6e3 h m Ka K"b b npo6/ieM. 
B hhkom flpyrn e3MUM 3a nporpaiwi/ipaHe, KaTO HanpMMep nacKa/i, m3bmk- 
BaHeTO Ha MeTOfl, komto e flecjjMHupaH no-HaflO/iy ot mhctoto Ha M3BMKBaHeT0 
My, He e no3Bo/ieHO. 



a 



Ako e/ikiH mctoa 6nBa M3BMKBaH b c\»u\v\a K/iac, KiafleTo e 
AeK/iapiipaH m MMn/ieMeHTMpaH, to tom Mowe na 6-bfle 
M3BMKa h Ha pen no-ropeH ot pefla Ha neK/iapauMflTa My. 



M3no/i3BaHe Ha napaMeTpM b MeTOflkiTe 

Mhoto 4ecTo, 3a fla peiun flafleH npo6/ieM, MeTOflvr ce Hy>Kflae ot flon"b/iHM- 

Te/lHa MHCjDOpMaUMfl, KOflTO 3aBMCM OT KOHTeKCTa, B KOMTO TOM Ce M3nT3/lHflBa. 

HanpMMep, aKO MMaMe MeTOfl, komto HaMMpa nv\u,e Ha KBaflpaT, b thjioto My e 
onMcaH a/iropMTbMa, no komto ce HaMMpa /lMijeTo (cfiopMy/iaTa: S = a 2 ). 
BtnpeKM TOBa, npM npecMATaHeTO Ha /lMueTO Ha BceKM OTfle/ieH KBaflpaT, 
MeTOfltT hm me ce Hy>Kflae ot fli3/i>KMHaTa Ha CTpaHaTa My, 3a fla m34mc/im 
KOHKpeTHOTO jiMue cnp^Mo Hea. 3aTOBa, HMe Tpa6Ba fla My a noflafleM HAKaK. 



AeK/iapupaHe Ha mctoa 

3a fla MO>KeM fla noflafleM MHcfiopMauMfl Ha flafleH MeTOfl, kohto e Hy>KHa 3a 
HeroBaTa pa6oTa, M3no/i3BaMe crwcbK ot napaMeTpu. T03M cnMCbK, 
nocTaBAMe Me>Kfly Kptr/iMTe cko6m b fleicnapauMflTa Ha MeTOfla, cnefl MMeTO 
My: 



public static <return type> <method name> ( <parameters list>) { 
// Method' s body 

} 



CriMCbKvr ot napaMeTpM <parameters_iist>, npeflCTaB/iflBa cnMCbK ot Hy/ia 
m/im noBeMe fleK/iapaukiki Ha npoMennMBM, pa3fle/ieHM etc 3aneTaa, komto 
me 6"bflaT M3no/i3BaHM b npoueca Ha pa6oTa Ha MeTOfla: 

<parameters_list> = [<typel> <namel>[, <typei> <namei>] ] , 
KifleTO i = 2 , 3 , . . . 



KoraTO c"b3flaBaMe MeTOfla m hm Tpa6Ba flafleHa MHcffopMauMfl 3a pea/iM3MpaHe- 
to Ha a/iropMTbMa, M36MpaMe Ta3M npoMeH/iMBa ot cnMCbKa ot napaMeTpM, 

4MMT0 TM n <typei> HM e Hy>KeH M M3nO/13BaMe B MeTOfla CbOTBeTHO 4pe3 
MMeTO M <namei>. 

TMn"bT Ha napaMeTpMTe b cnMCbKa MO>Ke fla 6"bfle pa3/iM4eH. Tom MO>Ke fla 6"b- 
fle KaKTO npMMMTMBHM TMnoBe - int, double, ... TaKa m o6eKTM (HanpMMep 

String M/IM MaCMBM - int[], doublet], String[], ...). 
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MeTOA 3a M3Be>KflaHe cpwpMeHO xioro - npwMep 

3a fla flo6neM no-acHa npeflcraBa, HeKa MOflncfjuunpaMe npuMepa, komto 
M3Be>Kfla zioroTO Ha KOMnaHMHTa "Sun Microsystems" no c/ieflHua Ha^MH : 



public static void printLogo (String logo) { 
System. out .println (logo) ; 

} 



no T03M Ha^MH, HaujuflT MeTOfl Be^e HflMa fla M3Be>Kfla caMO "Sun Microsys- 
tems", KaTO pe3ym~aT ot Msnt/iHeHMeTO cm, ho /iototo Ha BCflKa KOMnaHna, 
4neT0 MMe noflafleM KaTO napaMerbp ot Tun string. B npuMepa BM>K,qaMe 
cbiflo KaK M3no/i3BaMe MHcfiopMauMflTa noflafleHa hm b cnncbKa ot napaMeTpM 
- npoMeH/iMBaTa logo, flecfjMHupaHa b cni/icbKa ot napaMeTpM, ce M3no/i3Ba b 
Tfl/iOTO Ha MeTOfla 4pe3 mmcto, c KoeTO CMe a flee}) mhm pa/in. 

MeTOA 3a cyMMpaHe ueHMTe Ha khmtm b KHumapHMua - npwMep 

no-rope Ka3axMe, <-\e KoraTO e Hy>KHO, MOweM fla noflaBaMe KaTO napaMeTpM 

Ha MeTOfla M MaCMBM - int[], doublet], String[], ... HeKa B T33M Bp"b3Ka 

pa3r/ieflaMe flpyr npuMep. 

Ako CMe b KHM>KapHnua m MCKaMe fla npecMeTHeM cyMaTa, kohto fl"b/i>KMM 3a 

BCM4KM KHMTM, KOMTO >Ke/iaeM fla 3aKynMM, MO>KeM fla CM C"b3flafleM MeTOfl, 

komto npMeMa ueHMTe Ha OTfle/iHMTe khmtm KaTO MacMB ot TMn doublet] m 
Bp"bifla o6iflaTa mm ctomhoct, kohto Tpa6Ba fla 3an/iaTMM Ha npoflaBa^a: 



public static void printTotalAmountForBooks (double [] prices) { 
double totalAmount = 0 ; 

for (double singleBookPrice : prices) { 
totalAmount += singleBookPrice; 

} 

System. out .println ("The total amount of all books is: " + 
totalAmount) ; 

} 



noBefleHMe Ha MeTOfla b 33biicmmoct ot bxo/jhmts flaHHM 

KoraTO fleK/iapMpaMe MeTOfl c napaMeTpM, ue/iTa hm e BceKM n"bT, KoraTO 
M3BMKBaMe to3m MeTOfl, pa6oTaTa My fla ce npoMeHH b 3aBMCMMocT ot 
BxoflHMTe flaHHM. C flpyrM flyMM, a/iropMTbM"bT, komto me onMiueM b MeTOfla, 
me 6"bfle eflMH, ho KpaMHM^T pe3y/iTaT me 6"bfle pa3/iM4eH, b 3aBMCMMocT 
KaKBa MHcfiopMauMfl CMe nofla/iM Ha MeTOfla 4pe3 cnMCbKa ot napaMeTpM. 




KoraTO MeTOfl "t>T hm npueMa napaMeTpM, noBeneHMeTO My, 

33BMCM OT TUX. 
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MeTOfl 3a M3Be>KflaHe 3HaKa Ha eflHO hmc/io - npuMep 

3a fla CTaHe hcho KaK noBefleHneTo (M3n"b/iHeHMeTo) Ha MeTOfla 3aBncn ot 
BxoflHMTe napaMeTpn, HeKa pa3rjie,qaMe cneflHi/m MeTOfl, Ha komto noflaBaMe 

eflHO MM O10 (OT TMn int), M B 3aBMCMMOCT OT TOBa, fla/lM 4MC/10T0 e 

no/io>KMTe/iHO, OTpnuaTe/iHO v\nv\ Hy/ia, cbOTBeTHO tom M3Be>Kfla b K0H30/iaTa - 
"Positive", "Negative" M/lM "Zero": 



public static void printSign (int number) { 
if (number > 0) { 

System . out .print In (" Positive ") ; 
} else if (number < 0) { 

System. out .println ("Negative") ; 
} else { 

System . out .println ( " Zero " ) ; 

} 

} 



CnncbK c MHoro napaMeTpw 

flo cera pa3me>KflaxMe npuMepn, b komto MeTOflMTe MMaT cni/icbK ot napaMeT- 
pw, komto ce cbCTon ot eflMH eflMHCTBeH napaMeTbp. KoraTO fleK/iapupaMe 
MeTOfl o6a4e, tom Mowe fla 6"bfle MMa TO/iKOBa napaMeTpw, ko/ikoto ca My 

Heo6xOflMMM. 

HanpuMep, KoraTO TbpcuM no-ro/iflMOTo ot flBe 4i/ioia, Hue noflaBaMe flBa 
napaMeTbpa: 



public static void printMax ( float number 1, float number2) { 
float max = number 1; 
if (number2 > numberl) { 
max = number2; 

} 

System. out .println ("Maximal number: " + max) ; 

} 



Oco6eHOCT npw aeK/iapauufiTa Ha cnkicbK c mhoto napaMeTpn 

KoraTO b cnncbKa c napaMeTpw fleK/iapupaMe noBe^e ot eflMH napaMeTbp ot 
eflMH m cbifl Tun, Tpa6Ba fla 3HaeM, <-\e He MO>KeM fla M3no/i3BaMe cbKpaTeHna 
3annc 3a fleK/iapupaHe Ha npoMeH/iMBM ot eflMH v\ chiu, Tun, KaKTo e 
no3BO/ieHO b caMOTO Tfl/io Ha MeTOfla: 



float varl, var2; 



BuHarn Tpa6Ba fla yKa3BaMe Tuna Ha napaMeTbpa b cnncbKa c napaMeTpw Ha 
MeTOfla, He3aBMCMM0 <-\e hakow ot cbceflHWTe My napaMeTpw e ot cbiflna Twn. 

HanpuMep, Ta3w fleK/iapauwa Ha MeTOfl e HenpaBw/iHa: 
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public static void printMax ( float varl, var2) 



CbOTBen-io, npaBM/iHMflT Ha^MH e: 



public static void printMax ( float varl, float var2) 



kl3BMKBaHe Ha MeTOfl c napaMeTpM 

M3BMKBaHeTo Ha MeTOfl c mhoto napaMeTpn cTaBa no cbiunfl Ha^MH, no komto 
M3BMKBaxMe Ha MeTOfl 6e3 napaMeTpM. Pa3/iMKaTa e, <-\e Me>Kfly Kptr/iMTe 
cko6m, c/iefl MMeTO Ha MeTOfla, nocraBHMe ctomhoctm. Te3M ctomhoctm me 
6"bflaT npucBoeHM Ha cbOTBeTH MTe napaMeTpM ot fleK/iapaun^Ta Ha MeTOfla m 
npn M3n"b/iHeHneT0 cm, MeTOfla me pa6o™ ctsix. 

Eto hako/iko npuMepa Ha M3BMKBaHe Ha MeTOflu c napaMeTpM: 



prin tSign ( -5 ) ; 
prin tSign (balance) ; 

printMax (100, 200) ; 



Pa3/iMKa Me>Kfly napaMeTpM m apryMeHTM Ha mctoa 

ripeflu fla npofl"b/i>KMM, Tpa6Ba fla HanpaBMM eflHO pa3rpaHM4eHne Me>Kfly 
HanMeHOBaHMATa Ha napaMeTpnTe b cnncbKa ot napaMeTpM b fleK/iapaunaTa 
Ha MeTOfla m cto mho cTMTe , komto noflaBaMe npM M3BMKBaHeT0 Ha MeTOfla. 

3a no-ro/iflMa acHOTa, npM fleicnapMpaHeTO Ha MeTOfla, e/ieMeHTMTe Ha 
cnMCbKa ot napaMeTpMTe My, me HapM^aMe napaMeTpn (HHKbfle b /lMTepa- 
TypaTa MoraTfla ce cpeiflHaT cbiuo KaTO "cJjopMa/iHM napaMeTpM"). 

no BpeMe Ha M3BMKBaHe Ha MeTOfla, ctomhoctmts, komto noflaBaMe Ha 
MeTOfla, HapMHaMe apryMeHTM (HAKbfle MoraT fla ce cpemnaT nofl noHATMeTO 
"cj)a KTM4ecKM napaMeTpM"). 

C flpyrM flyMM, e/ieMeHTMTe Ha cnMCbKa ot napaMeTpM varl m var2, HapMnaMe 
napaMeTpM: 



public static void printMax ( float varl, float var2) 



CbOTBeTHO CTOMHOCTMTe, npM M3BMKBaHeT0 Ha MeTOfla -23.5 M 100, HapM^aMe 

apryMeHTM: 



printMax (100, -23.5); 



noflaBaHe Ha apryMeHTM ot iipmmmtmbsh tmii 

KaKTO TOKy-iflo Hay^MXMe, KoraTO b Java noflafleM KaTO apryMeHT Ha MeTOfl 
flafleHa npoMeH/iMBa, cTOMHOcira m ce KonMpa b napaMeTbpa ot fleK/iapauM- 
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HTa Ha MeTOfla. Cnefl TOBa, KonneTO me 6"bfle M3no/i3BaHO b thjioto Ha 
MeTOfla. MMa, o6a4e, eflHa oco6eHOCT. 

KoraTO cbOTBeTHMAT napaMeTbp ot fleK/iapaunATa Ha MeTOfla e ot npMMMTM- 
BeH Tun, TOBa npaKTi/mecKi/i He 0Ka3Ba HMKaKBO B/inaHne Ha KOfla cnefl 

M3BMKBaHeT0 Ha MeTOfla. 

HanpuMep, aKO MMaMe c/ieflHua MeTOfl: 



public static void printNumber (int numberParam) { 

/ / Modifying the primitive-type parameter 
numberParam = 5; 

System . out .println (" in printNumber ( ) method, after the " 
+ "modification, numberParam is: " + numberParam); 

} 



M3BMKBaMKM TO OT MeTOfla main ( ) : 



public static void main ( String [ ] args) { 
int numberArg = 3; 

printNumber (number Arq) ; II Copying the value 3 of the 

/ / argument numberArg to the 
/ / parameter numberParam 

System . out .println (" in the main() method number is: " + 
numberArg) ; 

} 



OroMHOCTTa 3 Ha npoMeH/ii/iBaTa numberArg, ce Konupa b napaMeTbpa 

numberParam. C/iefl KaTO 6"bfle M3BMKaH MeTOflVT printNumber () , Ha napaMe- 
Tbpa numberParam ce npucBOABa cTOMHocTTa 5. ToBa He pecfuieKTMpa Btpxy 

CTOMHOCTTa Ha npOMeH/lMBaTa numberArg, TbM KaTO npM l/l3BI/IKBaHeTO Ha 

MeTOfla, b numberParam ce na3M Korwe Ha CTOMHocTTa Ha noflafleHna 
apryMem". 3aT0Ba, MeTOflvr printNumber () oTne^aTBa 4mc/ioto 5. CbOTBeTHo, 
c/iefl M3BMKBaHeTo Ha MeTOfla printNumber () , b MeTOfla main() oTne^aTBaMe 
CTOMHocTTa Ha npoMeH/iMBaTa numberArg m BM>KflaMe, <-\e th He e npoMeHeHa. 

ETO M M3X0fl"bT OT M3n"b/lHeHMeT0 Ha TOpHMfl KOfl: 



in printNumber ( ) method, after the modification numberParam is: 5 
in the main() method number is: 3 



noflaBaHe Ha apryMeHTM ot pecpepeHTeH Tun 

KoraTO Tpa6Ba fla fleicnapupaMe (m cbOTBeTHo M3BMKaMe) MeTOfl, 4mmto 
napaMeTpn ca ot pecpepeHTeH Tun (HanpuMep MacuBn), Tpa6Ba fla 6"bfleM 

MHOTO BHMMaTe/lHM. 
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ripeflu fla o6achmm 3amo, HeKa npunoM hum Hemo ot maBaTa " MacuBn ". 
MacuBtT, KaTO BceKM pecjDepeHTeH ™n, ce cbcroki ot npoMeH/iMBa (pe<£e- 
peHunfl) m ctomhoct - pea/iHaTa MHcjDopMaunfl b naMerra Ha KOMniOTbpa (HeKa 
a Hape^eM o6skt). CbOTBeTHO b Haujua c/iynaM o6eKTbT npeflcraB/iflBa pea/i- 
HMAT MacuB ot e/ieMeHTM. npoMeH/iMBaTa na3M aflpeca Ha o6eKTa (e/ieMeHTkrre 
Ha MacuBa) b naMeira: 

arrArg : int [ ] 



[I@e48elb 



1 


2 


3 






J 



variable object 

KoraTO onepupaMe c MacuBM, BMHarn ro npaBMM 4pe3 npoMeH/iMBaTa, c koato 
CMe rn fleK/iapupa/in. TaKa e m c BceKM pe<£epeHTeH ™n. CneflOBaTe/iHO, 
KoraTO noflaBaMe apryMeHT ot pe<£epeHTeH twi, CTOMHOCira, kohto e 
3anncaHa b npoMeH/iMBaTa-apryMeHT, ce Konupa b npoMeH/iMBaTa, kohto e 
napaMeTbp b crmcbKa ot napaMeTpn Ha MeTOfla. Ho KaKBo CTaBa c o6eicra 
(pea/iHMfl MacuB ot e/ieMeHTM)? Konupa /in ce v\ tom m/im He? 

3a fla 6"bfle no-Har/ieflHO o6flCHeHneTO, HeKa M3no/i3BaMe c/ieflHua npuMep: 
MMaMe MeTOfl modifyArr () , komto MOflncfjuunpa ntpBUfl e/ieMeHT Ha noflafleH 
My KaTO napaMeTbp MacuB, KaTO ro penHnuna/insupa etc ctomhoct 5 v\ c/iefl 
TOBa oTne^aTBa e/ieMeHTi/rre Ha MacuBa, orpafleHM b KBaflpaTHM cko6m m pa3- 
fle/ieHM etc 3aneTaMKn: 



public static void modifyArr (int [] arrParam) { 
arrParam[0] = 5; 

System . out .print (" In modifyArr () the param is: "); 
System. out .println (Arrays . toString (arrParam) ) ; 

} 



CbOTBeTHO, fleK/iapupaMe i/i MeTOfl main() , ot komto M3BMKBaMe H0B0Cb3flafle- 

Hklfl MeTOfl modifyArr () : 



public static void main ( String [ ] args) { 
int[] arrArg = new int[] { 1, 2, 3 } ; 

System. out .print ("Before modifyArr () the argument is: "); 
System . out .println (Arrays . toString (arrArg) ) ; 

// Modifying the array's argument 
modi fyArr ( arrArg) ; 

System . out .print ( "After modifyArr () the argument is: "); 
System . out .println (Arrays . toString (arrArg) ) ; 

} 



304 BtBefleHne b nporpaMnpaHeTO c Java 



KaK"bB me e pe3y/iTarbT ot i/i3nbJiHeHneT0 Ha to3m koa? HeKa nomeflHeM: 



Before modifyArr() the argument is: 


[1, 


2, 


3] 


In modifyArr() the param is: [5, 2, 


3] 






After modifyArr() the argument is: 


[5, 


2, 


3] 



3a6e/ifl3BaMe, <-\e criea M3n"b/iHeHneT0 Ha MeTOfla modifyArr () , Maci/iBbT KbM 
komto npoMeH/iMBaTa arrArg na3M pec^epeHuna, He e [1,2,3], a e [5,2,3]. 

KaKBO 3Ha4M TOBa? 



n pnHMHaTa 3a T03M pe3y/iTaT e, 4e npn noflaBaHeTO Ha apryMeHT ot pecfiepeH- 
TeH ™n, ce Konupa eflMHCTBeHO cTOMHOcira Ha npoMeH/iMBaTa, kohto na3M 
pecpepeHUMH KbM o6eKTa, ho He ce npaBM Korwe Ha caMMn o6eKT. 



\ flpn noAasaHe Ha apryMeHTM ot pecpepeHTeH Tun ce Konupa 
f \ caMO CTOMHocTTa Ha npoMeH/iMBaTa, kohto na3n pecpepeHunn 
KbM o6eKTa b naMeTTa, ho He m caMMnT o6eKT. 

HeKa OHameflMM Ka3aH0T0 c hako/iko cxeMM, pa3me>KflaMKM othobo Haujua 
npuMep. npeflu M3BMKBaHeT0 Ha MeTOfla modifyArr () , CTOMHOcira Ha napaMe- 
Tbpa arrParam e Heonpe.qe.ne Ha m tom He na3M pecfiepeHUMfl KbM HMKaKbB 
KOHKpeTeH o6eKT (HMKaKtB pea/ieH MacuB): 

arrArg : int [ ] 



[I@e48elb 




1 


2 


3 


>• 



arrParam : int [ ] 



no BpeMe Ha M3BMKBaHeT0 Ha modifyArr () , CTOMHOcira, kohto e 3ana3eHa b 
apryMeHTa arrArg, ce Konupa b napaMeTbpa arrParam: 

arrArg : int [ ] 

' -> 1 



(copy 




no T03M Ha^MH, KonnpaMKM pecfiepeHui/iflTa KbM e/ieMeHTMTe Ha Maci/iBa b 
naMeira ot apryMeHTa b napaMeTbpa, Hue yKa3BaMe Ha napaMeTbpa aa "coW 
KbM cbiuMfl o6eKT, KbM komto "c04m" m apryMeHTbT: 
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arrArg : int [ ] 
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1 


2 


3 


> 



arrParam: int [ ] 
[I@e48elb 



H TbKMO TOBa e MOMeHTbT, 3a KOMTO Tpfl6Ba fla CMe BHMMaTe/lHM, 3aiJ40TO, aKO 

M3BMKaHMfl MeTOfl MOflncjDMLiMpa o6eKTa, icbM komto My e noflafleHa pe<£epeH- 
UMfl, TOBa MO>Ke fla noB/inae Ha M3n"b/iHeHneT0 Ha KOfla, komto c/ieflBa c/iefl 
M3n"b/iHeHneT0 Ha MeTOfla ( Ka kto BMflaxMe b Haujua npuMep - MeTOflvr 
printArr() He OTne^aTa MacuBa, komto 6axMe o^aKBa/in). 

ToBa e pa3/iMKaTa Me>Kfly noflaBaHeTo Ha apryMeHTM ot npMMMTMBeH v\ 
pecfiepeHTeH Tun. 

noflaBaHe Ha M3pa3M ksto apryMeHTM Ha mctoa 

KoraTO M3BMKBaMe MeTOfl, mokcm fla noflaBaMe u,env\ M3pa3M, KaTO apryMeHTM. 
KoraTO npaBMM TOBa, Java npecMHTa cto mho cTMTe Ha Te3M M3pa3M m no BpeMe 
Ha M3n"b/iHeHMe (a KoraTO e B"b3Mo>KHO m no BpeMe Ha KOMnM/iauMa) 3aMeHH 
caMMfl M3pa3 c npecMeTHaTMfl pe3y/iTaT b M3BMKBaHeTo Ha MeTOfla. HanpMMep: 



printSign (2 + 3) ; 

float oldQuantity = 3; 
float quantity = 2; 

printMax (oldQuantity * 5, quantity * 2); 



CbOTBeTHO pe3y/iTaTbT ot M3n"b/i HeHMeTO Ha Te3M MeTOflM e: 



Positive 

Maximal number: 15.0 



KoraTO M3BMKBaMe MeTOfl c napaMeTpM, Tpa6Ba fla cna3BaMe hhkom onpefle- 
/ieHM npaBM/ia, komto me o6achmm b c/ieflBaiflMTe hako/iko noflceKUMM. 

noflaBaHe Ha apryMeHTM ctjBmcctmmm c Tuna Ha ctjOtbcth mh 
napaMerbp 

Tpa6Ba fla 3HaeM, <-\e mokcm fla noflaBaMe apryMeHTM, komto ca cbBMecTMM m 
no TMn c TMna, c komto e fleicnapMpaH cbOTBeTHMH napaMeTbp b cnMCbKa ot 
napaMeTpM Ha MeTOfla. 

HanpMMep, aKO napaMeThptT, komto MeTOflvr o^aKBa b fleK/iapauMATa cm, e ot 
TMn float, npM M3BMKBaHeT0 Ha MeTOfla, MO>Ke fla noflafleM ctomhoct, kohto e 
ot TMn int. Th me 6"bfle npeo6pa3yBaHa ot kom nM/iaTopa flo ctomhoct ot TMn 
float m eflBa ToraBa me 6"bfle noflafleHa Ha MeTOfla m tom me 6"bfle Msnt/iHeH: 
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public static void printNumber (float number) { 

System. out .println ("The float number is: " + number); 

} 

public static void main ( String [ ] args) { 
printNumber {5) ; 

} 



B npMMepa, npn M3BMKBaHeT0 Ha MeTOfla printNumber () B MeTOfla main(), 

ntpBO ue/io^nc/ieHMfl /iMTepa/i 5, komto no noflpa36npaHe e ot ™n int, ce 
npeo6pa3yBa flo cbOTBeTHaTa ctomhoct c fleceTM4Ha 3aneTaa 5f. TaKa 
npeo6pa3yBaHa, Ta3M ctomhoct ce noflaBa Ha MeTOfla printNumber () . 

KaKTo npeflno/iaraMe, M3xoflvr ot M3n"b/iHeHneTo Ha to3m koa e: 



The float number is: 5.0 



CbBMeCTMMOCT Ha CTOM H OCTT3 OT M3pa3 M napaMeTbp Ha MeTOfl 

Pe3y/iTaTbT ot npecMHTaHeTo Ha HHKaicbB M3pa3, noflafleH KaTO apryMeHT, 
Tpa6Ba fla e ot cbiuna Tun, KaKbBTo e TMnvr Ha napaMeTbpa b fleK/iapauMHTa 
Ha MeTOfla mjim ot cbBMecn/iM c Hero Tun (b>k. ropHaTa T04Ka). 

HanpuMep, aKO ce M3MCKBa napaMeTbp OTTun float, e no3BO/ieHO cTOMHOcira 
ot npecMATaHeTO Ha M3pa3a fla e HanpuMep ot Tun int. T.e. b ropHna 
npuMep, aKO bmccto printNumber (5) , M3BMKaMe MeTOfla, KaTO Ha mhctoto Ha 
5, nocTaBMM HanpuMep M3pa3a 2+3, pe3y/iTaTbT ot npecMATaHeTo Ha T03M 
M3pa3, Tpa6Ba fla e ot Tun float (komto MeTOfla o^aKBa), mjim Tun, komto 
Mo>Ke fla ce npeo6pa3yBa flo float 6e3npo6/ieMHO (b Haujua cny<-\av\ TOBa e 
int). HeKa neKO MOflncfjuunpaMe MeTOfla main() ot npeflxoflHaTa T04Ka: 



public static void main ( String [ ] args) { 
printNumber (2 + 3) ; 

} 



CbOTBeTHO, cyMnpaHeTo me 6"bfle M3B"bpujeH0 m uejio^McneHMfl pe3y/iTaT 5, me 
6"bfle npeo6pa3yBaH flo eKBMBa/ieHTa My c n/iaBama 3aneTaa 5f, c/iefl KoeTO 
me 6"bfle M3BMKaH MeTOfla printNumber ( ) . Pe3y/iTaTbT othobo me 6"bfle: 



The float number is: 5.0 



Cna3BaHe Ha noc/ieflOBaTe/iHOcira Ha tmiiobsts Ha apryMeHTMTe 

Cto mho cTMTe , komto ce noflaBaT Ha MeTOfla npM HeroBOTo M3BMKBaHe, Tpa6Ba 
KaTO TMnoBe, fla ca b cbiflaTa noc/ieflOBaTe/iHOCT, b KaKBaTO ca napaMeTpMTe 
Ha MeTOfla npM HeroBaTa fleK/iapauMa. ToBa e cBtpsaHO etc cneuMcjiMKauMflTa 
(cMrHaTypaTa) Ha MeTOfla, 3a kohto roBopMXMe no-rope. 
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3a fla cTaHe no-acHO, HeKa pa3meflaMe c/ieflHua npuMep - HeKa MMaMe MeTOfl 
printNameAndAge ( ) , komto b fleK/iapaunflTa cm MMa cnncbK ot napaMeTpM, 

KOMTO Ca CbOTBeTHO OTTMn String M int, T04H0 B Ta3M nOC/ieflOBaTe/lHOCT: 



Person . java 



public class Person { 

public static void printNameAndAge (String name, int age) { 
System . out .print In ( 

"I am " + name + ", " + age + " year(s) old."); 

} 

} 



HeKa K"bM HaiuMfl K/iac ,qo6aBMM MeTOfl main ( ) , b komto fla M3BMKaMe Haujua 
MeTOfl printNameAndAge () , KaTO ce onuTaMe fla My noflafleM apryMeHTM, kom- 
to BMecTO "Pesho" m 25, ca b o6paTHa noc/ieflOBaTe/iHOCT KaTO TunoBe - 25 h 
" Pesho: 



public static void main ( String [ ] args) { 

printNameAndAge (24 , "Pesho"); // Wrong seguence of arguments 

} 



KoMnmiaTopvr i-mMa fla HaMepn MeTOfl, komto ce Ka3Ba printNameAndAge m b 
cbiflOTO BpeMe, MMa napaMeTpM, komto ca noc/ieflOBaTe/iHO ot tmii int m 
string. 3aT0Ba, tom me hm yBeflOMM 3a rpewKa: 



The method printNameAndAge (int, String) in the type Person is 
not applicable for the arguments (String, int) 



MeTOfl c npoMeH/iMB 6pofi apryMeHTM (var-args) 

flo MOMeHTa, pa3me>KflaxMe fleicnapMpaHe Ha MeTOflM, npM KoeTo fleicnapMpa- 
Me crmcbK ot napaMeTpM Ha MeTOfla, npM komto, KoraTO M3BMKBaMe HaiuMa 
MeTOfl, apryMeHTMTe, komto noflaBaMe Tpa6Ba fla ca cbiflM^T 6poM, KaKbBTO e 
6poflT Ha napaMeTpMTe b fleK/iapauMATa My. 

Cera me pa3r/ieflaMe fleicnapMpaHe Ha MeTOflM, kohto no3BO/iflBa no BpeMe 
Ha M3BMKBaHe Ha MeTOfla, 6poflT Ha apryMeHTMTe, komto 6mb3t noflaBaHM, 

fla e pa3/lM4eH, B 3aBMCMM0CT OT Hy>KflMTe Ha M3BMKBaLflMfl KOfl. 

HeKa B3eMeM npMMepa, komto pa3r/ieflaxMe no-rope, b komto npecMATaMe 
cyMaTa, koato 3an/iamaMe Ha npoflaBa^a b KHMwapHMuaTa cnefl KaTO CMe cm 
M36pa/iM khmtm. B Hero, KaTO napaMeTbp Ha MeTOfla noflaBaxMe MacMB ot TMn 
doublet], b komto ce cbxpaHHBaT ueHMTe Ha M36paHMTe ot Hac khmtm: 



public static void printTotalAmountForBooks (double [] prices) { 
double totalAmount = 0; 
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for (double singleBookPrice : prices) { 
totalAmount += singleBookPrice; 

} 

System. out .println ("The total amount of all books is: " + 
totalAmount) ; 

} 



TaKa flecfiMHMpaH, to3m MeTOfl npeflno/iara, <-\e bmhstm npeflu fla ro M3BMKa- 
Me, me cb3flafleM MacuB c 4nc/ia ot Tun double m me ro nHML4Ma/iM3npaMe c 

HflKaKBM CTOMHOCTM. 

C/iefl c"b3flaBaHeTO Ha Java 5.0, e B"b3Mo>KHO, KoraTO Tpa6Ba fla noflafleM 

HflKaiCbB CnMC"bK OT CTOMHOCTM OT eflMH li CT»m TMfl Ha flafleH MeTOfl, BMeCTO 

fla ro npaBMM KaTo noflaBaMe MacMB, komto c"bfl"bp>Ka Te3M ctomhoctm, fla vv\ 
noflafleM Ha MeTOfla npM M3BMKBaHeT0 My, KaTO apryMeHTM, pa3fle/ieHM etc 3a- 
neTaa. 

HanpMMep, b HaiuMa c/iy^aM c KHMTMTe, bmccto fla c"b3flaBaMe MacMB, 
cneuMa/iHO 3apaflM M3BMKBaHeT0 Ha to3m mctoa: 



double [] prices = new double [] { 3, 2.5 } ; 

printTotalAmountForBooks (prices) ; 



MoweM flMpeKTHO fla noflafleM crmcbKa c ueHMTe Ha KHMTMTe, KaTO apryMeHTM 
Ha MeTOfla: 



printTotalAmountForBooks (3, 2.5); 
printTotalAmountForBooks (3 , 5.1, 10, 4.5); 



T03M TMn M3BMKBaHe Ha MeTOfla o6a4e e B"b3Mo>KHo caMo aKo CMe fleicnapMpa- 
nv\ MeTOfla cm, KaTO MeTOfl, komto npMeMa npoMeH/iMB 6poM apryMeHTM (var- 
args). 

AeK/iapiipaHe Ha mctoa c napaMerbp 3a npoMeH/wB 6poft apry- 
MeHTM 

OopMa/iHo fleicnapauMflTa Ha MeTOfl c npoMeH/iMB 6poM apryMeHTM e CbmaTa, 
KaKBaTO e fleicnapauMflTa Ha bcckm eflMH mctoa: 



public static <return type> <method name> ( <parameters list>) { 
// Method' s body 

} 



Pa3/iMKaTa e, 4e <parameters_iist> ce fleicnapMpa no c/ieflHMa Ha^MH: 



<parameters 


list> = 




[<typel> 


<namel>[, <typei> <namei>] , <va type>.. 


. <va name>] 
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KtfleTO i= 2, 3, 



rioc/ieflHMfiT e/ieMeHT ot fleK/iapaukiflTa Ha cnMCbKa - <va_name>, e 
to3m, komto no3BO/iflBa noflaBaHeTo Ha npon3Bo/ieH 6poM apryMeHTM ot Tuna 
<va_type>, npn bchko M3BMKBaHe Ha MeTOfla. 

ripn fleK/iapaunflTa Ha to3m eneMenr, cnefl Tuna My, komto Tpa6Ba Aa 
nOflafleM - <va_type>, Tpa6Ba fla flo6aBMM Tpv\ tomkm: "<va_type>. . .". no 
noflo6ne Ha ocTaHa/iMTe TunoBe Ha napaMeTpn b cnncbKa ot napaMeTpn Ha 
MeTOfla, <va_type> MO>Ke fla 6"bfle KaKTO npuM MTMBeH ™n, TaKa v\ pedpepen- 
TeH. 

ripaBM/iaTa v\ oco6eHOCTi/rre 3a ocTaHa/ii/rre e/ieMeHTM ot cnnctKa c napaMeTpn 
Ha MeTOfla, npeflxo>KflaiflM var-args napaMeTbpa <va_name>, ca cbiflMTe, 
KaKBMTO rn pa3r/ieflaxMe no-rope b Ta3M r/iaBa. 

3a fla CTaHe no-acHO Ka3aH0T0 flo TyK, HeKa pa3r/ieflaMe ome eflMH npuMep: 



public static long calcSum (int ... elements) { 
long sum = 0 ; 

for (int element : elements) { 
sum += element; 

} 

return sum; 

} 

public static void main ( String [ ] args) { 

long sum = calcSum (2 , 5) ; 
System. out .println (sum) ; 

long sum2 = calcSum(4, 0, -2, 12); 
System. out .println (sum2) ; 

long sum3 = calcSum() ; 
System. out .println (sum3) ; 

} 



npMMepvr cyMupa 4nc/ia, KaTO TexHi/mT 6poM He e npeflBapi/rre/iHO M3BecTeH. 
MeTOfltT MO>Ke fla 6"bfle M3BMKaH c eflMH, flBa v\nv\ noBe^e napaMeTbpa, a cbiflo 
m 6e3 napaMeTpn. Ako n3rrb/iHkiM npuMepa, me no/iy^MM c/ieflHi/m pe3y/iTaT: 



7 

14 
0 



310 BtBefleHne b nporpaMnpaHeTO c Java 



CbmHOCT Ha fleK/iapauiinTa Ha napaMerbp 3a npoMeH/wB 6poii 
apryMeHTM 

riapaMeTbpvr ot cfropMa/iHaTa Ae4>kiHkiL(km no-rope, komto no3Bo/iflBa noflaBa- 
HeTO Ha npoMeH/iMB 6poM apryMeHTM npn M3BMKBaHeT0 Ha MeTOfla - 
<va_name>, BCbLflHOCT e MMe Ha M3CMB OT TMn <va_type>. Ilpn M3BMKBaHeT0 
Ha MeTOfla, apryMeHTMTe ot Tun <va_type> v\nv\ Tun cbBMecTMM c Hero, komto 
noflaBaMe Ha MeTOfla, (He3aBMCMMo ot 6poa mm) me 6"bflaT cbxpaHeHM b to3m 
MacuB. C/iefl TOBa Te me 6"bflaT M3no/i3BaHM b thjioto Ha MeTOfla. flocrbnvr 1/1 
pa6oTaTa flo Te3M e/ieMeHTM craBa no TpuBna/iHua Ha^MH, no komto pa6oTMM c 

MaCMBM. 

3a fla CTaHe no-acHO, HeKa npepa6oTMM MeTOfla, komto npecMHTa cyMaTa Ha 
M36paHMTe ot Hac khmtm, fla npneMa npon3BO/ieH 6poM apryMeHTM: 



public static void printTotalAmountForBooks (double .. . prices) { 
double totalAmount = 0 ; 

for (double singleBookPrice : prices) { 
totalAmount += singleBookPrice; 

} 

System. out .println ("The total amount of all books is: " + 
totalAmount) ; 

} 



Bn>KflaMe, 4e efli/mcTBeHaTa npoMHHa 6e fla cMeHMM fleK/iapaunaTa Ha MacuBa 
prices fla 6"bfle double..., a He doublet]. B"bnpeKM TOBa, B Tfl/lOTO Ha 
HaiuMfl MeTOfl, prices othobo e MacuB oTTun doublet], komto M3no/i3BaMe no 
no3HaTi/m hm Ha^MH b thjioto Ha MeTOfla. 

Cera M0>KeM fla M3BMKaMe Haujua MeTOfl, 6e3 fla fleK/iapupaMe npeflBapnTe/iHO 
MacuB ot 4nc/ia, komto fla noflaBaMe KaTO apryMem" Ha MeTOfla: 



public static void main ( String [ ] args) { 
printTotalAmountForBooks (3 , 2.5) ; 
printTotalAmountForBooks (1 , 2, 3.5, 7.5); 

} 



CbOTBeTHO pe3y/iTaTbT ot flBeTe M3BMKBaHMfl Ha MeTOfla me 6"bfle: 



The 


total 


amount 


of 


all 


books is : 


5.5 


The 


total 


amount 


of 


all 


books is : 


14 .0 



KaKTO Be^e ce flocemaMe, "TbM KaTO caM no ce6e cm prices e MacuB, MO>KeM 
fla fleicnapupaMe v\ MHnuna/insnpaMe MacuB npeflu M3BMKBaHeT0 Ha Haujua 
MeTOfl m fla ro noflafleM to3m MacuB KaTO ctomhoct: 
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public static void main ( String [ ] args) { 

double [] prices = new double [] { 3, 2.5 }; 

// Passing initialized array as var-arg: 
printTotalAmountForBooks (prices) ; 

} 



ToBa e Harrb/iHO /iera/iHO m pe3y/iTarbT ot M3n"b/iHeHneT0 Ha T03M koa me e 
c/ieflHMflT: 



The total amount of all books is: 5.5 



no 3 ci 1411 n Ha fleK/iapaumiTa Ha napaMerbpa 3a npoMeH/iMB 6poft 
apryMeHTM 

EflMH MeTOfl, komto MO>Ke fla npneMa npon3BO/ieH 6poM apryMeHTM, Mowe fla 
hm3 m npyrM napaMeTpii b cnMCbKa cm ot napaMeTpw. 

HanpMMep, c/ieflHMAT MeTOfl, npMeMa KaTO rrbpBM napaMeTbp e/ieMeHT ot tmii 
string, a c/iefl TOBa Hy/ia m/im noBe^e e/ieMeHTM ot tmih int: 



public static void doSth (String strParam, int... x) { } 



Oco6eHOTO, Ha KoeTo Tpa6Ba fla o6"bpHeM BHMMaHMe e, Me e/ieMeHTbT ot 
cnMCbKa ot napaMeTpM b fleqbMHMUMATa Ha NieTOfla, komto no3BO/iflBa nofla- 
BaHeTO Ha npoM3BO/ieH 6poM apryMeHTM, He3aBMCMM0 ot 6poa Ha ocTaHa/iMTe 
napaMeTpM, Tpa6Ba fla e BMHam Ha nocneflHO macto. 



E/ieMeHTi>T ot cnucbKa ot napaMeTpM Ha eflMH MeTOfl, komto 
no3BO/inBa noflaBaineTo Ha npoH3BO/ieH 6poft apryMeHTM npn 
M3BMKB3HeTO Ha MeTOfl a, TpnGBa na ce neK/iapMpa BMHarn Ha 
noc/ieflHO MncTo b cnucbKa ot napaMeTpM Ha MeTOfla. 



Ako ce onMTaMe fla nocTaBMM fleicnapauMflTa Ha var-args napaMeTbpa x, ot 
noc/ieflHMfl npMMep, fla He 6"bfle Ha noc/ieflHO macto b crmcbKa ot napaMeTpM 
Ha MeTOfla: 



public static void doSth(int... x, String strParam) { } 



KoMnM/iaTop"bT me M3Befle c/ieflHOTO cbo6meHMe 3a rpewKa: 



The variable argument type int of the method doSth must be the 
last parameter 
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OrpammeHMe Ha 6pon Ha napaMeTpnTe 3a npoMeH/iMB 6poM 
apryMeHTM 

Cbmo TaKa, Tpa6Ba fla 3HaeM, <-\e b fleK/iapauMHTa Ha eflMH MeTOfl He Mo>Ke fla 
MMaMe noBe^e ot eflMH napaMerbp, komto no3BO/iflBa noflaBaHeTO Ha 
npoMeH/iMB 6poki apryMeHTM npn M3BMKBaHeT0 Ha MeTOfla. C flpyrn flyMM, aKO 
ce onuTaMe fla KOMnn/inpaMe c/ieflHaTa fleK/iapauna Ha MeTOfl: 



public static void doSth (int . . . x, String... z) {} 



KoMnmiaTopvr me M3Befle othobo no3HaTOTo cbo6meHkie 3a rpewKa: 



The variable argument type int of the method doSth must be the 
last parameter 



ToBa npaBmio e ^acreH c/iy^aM Ha npaBM/iOTO 3a no3MUMHTa Ha var-args 
napaMeTbpa - fla 6"bfle Ha noc/ieflHO macto b crmcbKa ot napaMeTpn. 

Oco6eHOCT npM m3bmkb3hc Ha MeTOfl c npoM6H/iMB 6poM napa- 
MeTpw, 6e3 noflaBaHe Ha hmto eflMH napaMerbp 

Cnefl KaTO ce 3ano3HaxMe c fleK/iapauMHTa m M3BMKBaHeTo Ha MeTOflu c 
npoMeH/iMB 6poM apryMeHTM v\ pa36paxMe cbiflHocTra mm, MO>Ke 6m B"b3HMKBa 
Btnpoca, KaKBO me cTaHe, aKO He noflafleM hmto eflMH e/ieMem" Ha TaK"bB 
MeTOfl no BpeMe Ha M3BMKBaHeT0 My? 

HanpMMep, KaicbB me e pe3y/iTaTbT ot M3irb/iHeHMeT0 Ha HawMH MeTOfl 3a 
npecMATaHe ueHaTa Ha M36paHMTe ot Hac khmtm, b c/iynafl, KoraTO He CMe cm 
xapeca/iM hmto eflHa KHMra: 



public static void main ( String [ ] args) { 
printTotalAmountForBooks () ; 

} 



BM>KflaMe, 4e KOMnM/iauM^Ta Ha T03M koa MMHaBa 6e3 npo6/ieMM m c/iefl 
M3irb/iHeHMeT0 pe3y/iTaTbT e cneflHMHT: 



The total amount of all books is: 0.0 



ToBa e TaKa, 3amoTO, BtnpeKM 4e He CMe nofla/iM hmto eflHa ctomhoct Ha 
HaiuMfl MeTOfl, npM M3BMKBaHeT0 Ha MeTOfla, MacMBvr double... prices e 
cb3flafleH, ho HflMa hmto eflMH e/ieMeHT. 

ToBa e flo6pe fla 6"bfle 3anoMHeHo, TbM KaTO flopM fla ha Ma noflafleHM ctomhoc- 
tm, Java ce rpM>KM fla nHMuna/iM3Mpa MacMBa, b komto ce cbxpaHHBaT npo- 
MeH/iMBMfl 6poM apryMeHTM. 



T/iaBa 9. MeTOflM 313 



MeTOA npoM6H/iMB 6poM napaMeTpw - npMMep 

MMaMKM npeflBMfl KaK flecf)MHnpaMe MeTOfli/i c npoMemii/iB 6pov\ apryMeHTM, 
MO>KeM fla 3annujeM ,qo6pe no3HaTMAT hm main() MeTOfl no c/ieflHua Ha^MH : 



public static void main ( String .. . args) { 
/ / Method body comes here 

} 



TopHaTa flecfiMHMUMfl e Harrb/ii-io Ba/inflHa m ce npneMa ot KOMnmiaTopa. 

BapMaHTM Ha Me to am (method overloading) 

KoraTO fleicnapupaMe eflMH MeTOfl, <-\v\ero MMe cbBnafla c MMeTO Ha flpyr MeTOfl, 
ho curHaTypnTe Ha flBaTa MeTOfla ce pa3/iM4aBaT no cnMCbKa ot napaMeTpw 
(6poa Ha e/ieMeHTMTe b Hero m/im noflpefl6aTa mm), Ka3BaMe, <-\e MMaMe 
pa3/iMMHM BapMaHTM Ha to3m MeTOA (method overloading). 

HanpuMep, aKO cm npeflcraBi/iM, <-\e MMaMe 3aaa4a fla HanmueM nporpaMa, 
koato i/i30 rpacJ)i/icBa 6yKBM m unc^pn. CbOTBeTHO MO>xeM fla cm npeflcraBi/iM, <-\e 
HaujaTa nporpaMa, MO>Ke fla MMa MeTOflMTe 3a M3orpacjDMCBaHe cbOTBeTHO Ha 

HM30Be drawString (String string), U,env\ 4MC/ia - drawlnt(int number), 
fleceTM4HM 4MC/ia - drawFloat (float number) MT.H.: 



public static void drawString ( String string) { 
/ / Draw string 

} 

public static void drawlnt (int number) { 

/ / Draw integer 

} 

public static void drawFloat (float number) { 
/ / Draw float number 

} 



Ho Cbmo TaKa MoweM fla cm cb3flafleM cbOTBeTHO caMo BapnaHTM Ha eflMH 
MeTOfl - draw (...), komto npneMa pa3/iM4HM TunoBe napaMeTpn, b 3aBMCMMocT 
OTTOBa, KaKBO MCKaMe M3orpacjDMcaMe: 



public static void draw (String str) { 

/ / Draw string 

} 

public static void draw (int number) { 
/ / Draw integer 

} 

public static void draw (float number) { 
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// Draw float number 

} 



3HaHeHne Ha napaMeTpwTe b cwmaTypaTa Ha MeTOfla 

KaKTo Ka3axMe no-rope, 3a cneui/KjDi/iKaui/mTa (curHaTypaTa) Ha eflMH MeTOfl, b 
Java, eflMHCTBeHMTe enetAemv\ ot cnncbKa c napaMeTpM, komto MMaT 3Ha4e- 
Hue, ca TMfiOBSTe Ha napaMeTpiue v\ noc/ieflOBaTe/iHocTTa, b kohto ca 
M36poeHM. MMeHaTa Ha napaMeTpnTe HAMaT 3HaMeHne 3a eflH03Ha4H0T0 fleK- 
ziapupaHe Ha MeTOfla. 



3a eflH03HaHHOTo flexsiapMpaHe Ha mctoa b Java, no OTHOiue- 
hm6 Ha crwcbKa c napaMeTpM Ha MeTOfla, eflMHCTBeHO MMaT 
3HaneHMe: 

- Tunis t Ha napaMeTbpa 

- noc/ieflOBaTe/iHocTTa Ha TMnoB6T6 b cnncbKa ot napa- 
MeTpM 

MMeHaTa Ha napaMeTpirre He ce B3eMaT no/t BHMMaHne. 



HanpuMep 3a Java, c/ieflHMTe flBe fleicnapaunn, ca fleicnapauMM Ha eflMH v\ cbm 
MeTOfl, TbM KaTO TunoBeTe Ha napaMeTpnTe b cnncbKa ot napaMeTpM ca eflHM 

M CbLflM - int M float, He3aBMCMM0 OT MMeHaTa Ha npOMeH/lMBMTe, KOMTO CMe 
flOCTaBM/lM - paraml M param2 M/1M argl M arg2 : 



public static void doSomething (int paraml, float param2) 
public static void doSomething (int argl, float arg2) 



Ako BtnpeKM bcm4ko, fleicnapMpaMe flBa MeTOfla b eflMH m cbm K/iac, no T03M 
HaHMH, ko m n M/i aTO p"bT me M3Befle cbo6meHMe 3a rpewKa, noflo6HO Ha 
c/ieflHOTo: 



Duplicate method doSomething (int, float) in type <the name of 
your_class> 



K"bfleTO <the_name_of_your_class> e MMeTO Ha K/iaca, B KOMTO ce onMTBaMe 
fla fleicnapMpaMe MeTOflMTe. 

Ako o6a4e b npMMepa, komto pa3r/ieflaxMe, hakom ot napaMeTpwTe Ha eflHa 
m cbLua no3MMMn b cnncbKa ot napaMeTpM ca ot pa3/iMneH Tun, ToraBa 
3a Java, TOBa ca flBa Hant/iHO pa3/iM4HM MeTOfla, m/im no-T04HO, BapnaHTM 
Ha eflMH MeTOfl c naneHOTo mmc 

HanpMMep, aKO b^b btopma MeTOfl, btopmat napaMeTbp ot cnMCbKa Ha eflMHMfl 
ot MeTOflMTe - float arg2, ro fleicnapMpaMe fla He 6"bfle ot TMn float, a int, 
ToraBa TOBa ca flBa pa3/iM4HM MeTOfla c pa3/iM4Ha cneuMcjjMKauMa - 

doSomething (int, float) M doSomething (int, int). BTOpMflT e/ieMeHT OT 
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curHaTypaTa mm - cnnci>Ki>T ot napaMeTpu, e Harrb/iHO pa3/iM4eH, TbM KaTo 
TunoBeTe Ha BTopnTe mm eneMemw ot crmcbKa ca pa3/iMMHn: 



public static void doSomething (int argl, float arg2) 
public static void doSomething (int paraml, int param2) 



B to3m c/iy^aM, flopn fla nocTaBMM eflHM i/i cbiun MMeHa Ha napaMeTpnTe b 
cnncbKa, KOMnn/iaTop"bT me rn npneMe, TbM KaTO 3a Hero TOBa ca pa3/iM4HM 
MeTOflu: 



public static void doSomething (int paraml, float param2) 
public static void doSomething (int paraml, int param2) 



KoMni/i/iaTopvr othobo "HAMa B"b3pa>KeHMfl", aKO othobo fleicnapupaMe 
BapnaHT Ha MeTOfl, ho to3m nvr bmccto fla noflMeHHMe Tuna Ha BTopua 
napaMeTbp, npocTO pa3MeHMM MecraTa Ha napaMeTpnTe Ha btopma MeTOfl: 



public static void doSomething (int paraml, float param2) 
public static void doSomething (float param2, int paraml) 



TbM KaTO noc/ieflOBaTe/iHocTTa Ha TunoBeTe Ha napaMeTpi/rre b cnncbKa c 
napaMeTpn e pa3/iM4Ha, cbOTBeTHO v\ cneunc^MKaunnTe Ha MeTOflMTe ca 
pa3/iMMHM. IHom cnncbUMTe c napaMeTpn ca pa3/iM4HM, eflHaKBMTe MMeHa 
(doSomething) HAMaT OTHOiueHMe KbM eflH03Ha4H0T0 fleicnapupaHe Ha MeTO- 
flMTe b HaiuMfl K/iac - MMaMe pa3/iM4HM curHaTypn. 

TpM"br~b/iHMi4M c pa3/iMH6H pa3Mep - npMMep 



HcKaMe fla HanmueM nporpaMa, kohto oTne^aTBa Tpubrb/iHuun, KaTO Te3M, 
noKa3aHM no-flo/iy: 
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Hei<a pa3meflaMe eflHo Bb3Mo>KHO peweHi/ie m o6achmm KaK pa6oTM to: 
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Triangle . j ava 



import j ava . util . Scanner ; 

public class Triangle { 

public static void main ( String [ ] args) { 

/ / Entering the value of the variable n 

System . out .print ( "n = "); 

Scanner input = new Scanner ( System . in) ; 

int n = input . next Int () ; 

System . out .print In ( ) ; 

// Printing the upper part of the triangle 
for (int line = 1; line <= n; line++) { 
printLine{l, line); 

} 

/ / Printing the bottom part of the triangle 
// that is under the longest line 
for (int line = n - 1; line >= 1; line — ) { 
printLine(l, line); 

} 

} 

private static void printLine (int start, int end) { 
for (int i = start; i <= end; i++) { 
System. out .print (" " + i); 

} 

System . out .print In ( ) ; 

} 

} 



TbM KaTO, MO>xeM fla ne^aTaNie b K0H30/iaTa pefl no pefl, pa3r/ie>KflaMe 
Tpn"brb/iHML4MTe, KaTO cbCTa Be h m ot peflOBe (a He ot ko/iohm). CneflOBaTe/iHO, 
3a fla rn i/i3Be,qeM b K0H30/iaTa, Tpa6Ba fla MMaMe cpeflCTBO, KoeTO M3Be>Kfla 
peflOBeTe Ha Tpntrb/iHuunTe. 3a ue/ua, c"b3flaBaMe MeTOfla printLine(). 

B Hero, c noMOurra na umktj/i for, OTne^aTBaMe b K0H30/iaTa peflnua ot 
noc/ieflOBaTe/iHM 4nc/ia. n^pBOTO 4mc/io ot Ta3M peflnua e ntpBua napaMeTbp 
b cnncbKa ot napaMeTpn Ha MeTOfla - npoMeH/iMBaTa start. flocneflHi/iflT e/ie- 
MeHT Ha peflnuaTa e 4mc/ioto, noflafleHO Ha MeTOfla, KaTO btopm napaMeTbp 
(kiMeHyBaH c end) b cnnctKa c napaMeTpn. 

3a6e/ifl3BaMe, Me TbM KaTO 4nc/iaTa ca noc/ieflOBaTe/iHM, flt/i^MHaTa (6poa 
4nc/ia) Ha BceKM pefl, cbOTBeTCTBa Ha pa3/iMKaTa Me>Kfly BTopua napaMeTbp 
end m ntpBUfl - start, ot cnncbKa c napaMeTpn Ha MeTOfla (TOBa me hm 
noc/iy>KM Ma/iKO no-KbCHO, KoraTO KOHCTpynpaMe Tpntrb/iHuunTe). 
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C/iefl TOBa c"b3flaBaMe a/iropMTbMvr 3a OTne^aTBaHeTO Ha Tpntrb/iHuunTe, 

KaTO Ufl/IOCTHM cjDMrypn, B MeTOfla main(). Hpe3 K/iaca Scanner BtBewflaMe 

cTOMHOCTra Ha npoMeH/iMBaTa n m M3Be>KflaMe npa3eH pefl. 

Cnefl TOBa, b flBa noc/ieflOBaTe/iHM for-uMKb/ia KOHCTpynpaMe Tpntrb/iHUKa, 
komto Tpa6Ba fla ce M3Befle, 3a flafleHOTO n. B ntpBua uhkkti OTne^aTBaMe 
nocneflOBaTe/iHO bcm^km peflOBe ot ropHaTa 4acr Ha Tpntrb/iHUKa flo cpeflHua 
- HaM-flt/Tbr pefl, BK/iK)4MTe/iH0. B"bB BTopufl u,v\Kbn, OTne^aTBaMe peflOBeTe 
Ha Tpntrb/iHUKa, komto Tpa6Ba fla ce M3BeflaT nofl cpeflHua - HaM-flt/rbr pefl. 

Kaicro OT6e/ifl3axMe no-rope, HOMepvr Ha pefla, cbOTBeTCTBa Ha 6poa Ha 
e/ieMeHTM (41/icna) HaMnpaiflu ce Ha cbOTBeTHi/m pefl. M TbM KaTO BMHarn 
3anoHBaMe ot MkicnoTO l, HOMepvr Ha pefla, b ropHaTa 4acr ot Tpntrb/iHUKa, 
BMHarn me e paBeH Ha noc/ieflHua e/ieMem" Ha peflnuaTa, kohto Tpa6Ba fla ce 
OTnenaTa Ha flafleHna pefl. CneflOBaTe/iHO, MO>KeM fla M3no/i3BaMe TOBa npn 

M3BMKBaHeT0 Ha MeTOfla printLine ( ) , TbM KaTO TOM M3MCKBa T04H0 Te3M 

napaMeTpn 3a M3n"b/iHeHneT0 Ha 3afla4aTa cm. 

C"biuo hm npaBi/i Bne^aT/ieHne, <-\e 6poaT Ha e/ieMeHTi/rre Ha peflnunTe, ce 
yBe/iM4aBa c eflUHnua v\ cbOTBeTHo, noc/ieflHMAT e/ieMem" Ha BCflKa no-flO/iHa 
peflnua, Tpa6Ba fla e c eflUHnua no-ro/iflM ot nocneflHi/m e/ieMeHT Ha 
peflnuaTa ot npeflxoflHua pefl. 3aTOBa, npn bchko "saBtpTaHe" Ha ntpBua for- 
UMK"b/i, noflaBaMe Ha MeTOfla printLine (), KaTO ntpBn napaMeTbp l, a KaTO 
btopm - TeKymaTa ctomhoct Ha npoMeH/iMBaTa line. Tbfi KaTO npn bchko 
M3n"b/iHeHne Ha thjioto Ha uMKb/ia line ce yBe/in^aBa c eflMHMua, Ha npn 
BCflKa MTepaunfl MeTOflvr printLine () me OTne^aTBa peflnua c eflMH e/ieMeHT 
noBe^e ot npeflxoflHua pefl. 

ripn BTopi/m u,v\Khn, komto oTne^aTBa flo/iHaTa Macr Ha Tpi/rbrb/iHi/iKa, c/iefl- 
BaMe o6paTHaTa ziornKa. Ko/ikoto no-HaflO/iy ne^aTaMe, peflnunTe Tpa6Ba fla 
ce CMa/iflBaT c no eflMH e/ieMeHT m cbOTBeTHo, noc/ieflHua e/ieMem" Ha BCflKa 
peflnua, Tpa6Ba fla ca c eflUHnua no-Ma/i"bK ot noc/ieflHua e/ieMeHT Ha pefln- 
uaTa ot npeflxoflHMfl pefl. Ot TyK 3aflaBaMe Ha^a/iHOTO yc/iOBue 3a cTOMHOcira 
Ha npoMeH/iMBaTa line b^b btopma uMKb/i: iine=n-i. C/iefl bchko saBtpTaHe 
Ha unKb/ia HaMa/iflBaMe cTOMHOcrra Ha line c eflUHnua v\ a noflaBaMe KaTO 
BTOpn napaMeTbp Ha printLine () . 

EflHa onTMMM3auMfl, koato MO>KeM fla HanpaBMM e fla M3HeceM ziornKaTa, koato 
OTnenaTBa eflMH Tpntrb/iHUK b OTfle/ieH MeTOfl. 3a6e/ifl3BaMe, <-\e ^orn4ecKM, 
ne^aTaHeTo Ha Tpntrb/iHUK e hcho o6oco6eHO, 3aTOBa mokcm fla fleK/iapn- 
paMe MeTOfl c eflMH napaMeTbp (cTOMHOcira, kohto BtBewflaMe ot K/iaBnaTy- 
paTa) m fla ro M3BMKaMe b MeTOfla main() : 



public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ; 
System . out .print ( "n = ") ; 
int n = input . next Int () ; 
input . close ( ) ; 
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System . out .println ( ) ; 
printTri angle (n) ; 

} 

private static void printTriangle (int n) { 

/ / Printing the upper part of the triangle 
for (int line = 1; line <= n; line++) { 
printLine(l, line); 

} 

/ / Printing the bottom part of the triangle 
// that is under the longest line 
for (int line = n - 1; line >= 1; line--) { 
printLine(l, line); 

} 

} 



Ako M3n"b/iHMM nporpaMaTa m BtBeaeM 3a n ctomhoct 3, me no/iy-ii/iM c/ieflHua 
pe3y/iTaT: 



n = 3 
1 

1 2 
12 3 
1 2 
1 



Pa3CT05iHMe Me>Kfly flBa Meceuja - npMMep 

fla pa3meflaMe cneflHaTa 3afla4a: MCKaMe fla HanmueM nporpaMa, kohto npn 
3aflafleHM flBe 4nc/ia, komto Tpa6Ba fla ca Me>K,qy l v\ 12, 3a fla cbOTBeTCTBaT 
Ha HOMep Ha Meceu ot roflMHaTa, fla M3Be>Kfla 6poa Meceun, komto fle/iaT re3v\ 
flBa Meceua. Cbo6meHkieTO, KoeTO nporpaMaTa Tpa6Ba fla OTne^aTBa b 

K0H30/iaTa Tpfl6Ba fla e "There is X months period from Y to Z.", KbfleTO 

x e 6poflT Ha MeceunTe, komto Tpa6Ba fla m34mc/imm, a y m z, ca cbOTBeTHO 
MMeHaTa Ha MeceunTe 3a Ha^a/io v\ Kpafi Ha nepnofla. 

npo4MTaMe 3afla4aTa BHMMaTe/iHO v\ ce onuTBaMe fla a pa36neM Ha noflnpo6- 
zieMM, komto fla peiuMM ziecHO m c/iefl TOBa MHTerpupaMKn peujeHi/mTa mm fla 
no/iy^MM peiueHMeTO Ha ua/iaTa 3afla4a. Bn>KflaMe, <-\e Tpa6Ba fla peiuuM 
c/ieflHMTe nofl3aflaMKn: 

- fla BtBefleM HOMepaTa Ha Meceui/rre 3a Ha^a/io v\ KpaM Ha nepnofla. 

- fla npecMeTHeM nepnofla Me>Kfly B"bBefleHi/rre Meceun. 
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- fla M3BefleM cbo6meHi/ieTo. 

- B c"bo6iueHneTO BMecTO Mkic/ia"ra, komto CMe B"bBe/in 3a Ha^a/ieH v\ KpaeH 
Meceu Ha nepnofla, aa M3BefleM cbOTBeTCTBa m vrre mm MMeHa Ha Meceun 

Ha aHMMMCKM. 



Eto eflHO B"b3M0>KH0 peiueHne e c/ieflHOTo: 







Months . 


iava 


import java.util 


. Scanner; 




public class Months 


{ 




public static 


void sayMonth(int 


month) { 


String monthName = ""; 




switch (month) 


{ 




case 1 : 








monthName 


= 


"January" ; 




break; 








case 2 : 








monthName 




"February" ; 




break; 








case 3 : 








monthName 




"March"; 




break; 








case 4 : 








monthName 


= 


"April"; 




break; 








case 5 : 








monthName 




"May"; 




break; 








case 6 : 








monthName 




"June" ; 




break; 








case 7 : 








monthName 




"July"; 




break; 








case 8 : 








monthName 




"August" ; 




break; 








case 9 : 








monthName 




"September" ; 




break; 








case 10: 








monthName 




"October" ; 




break; 








case 11: 








monthName 




"November" ; 




break; 








case 12: 
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monthName = "December"; 
break; 
default: 

System. out .println ("Error! ") ; 
break; 

} 

System. out .print (monthName) ; 

} 

public static void sayPeriod (int startMonth, int endMonth) { 
int period = endMonth - startMonth; 
if (period < 0) { 

// Fix negative distance 
period = period + 12; 

} 

System . out .print f ( 

"There is %d months period from ", period); 
sayMonth (startMonth) ; 
System. out .print (" to "); 
sayMonth (endMonth) ; 
System. out .println ("."); 

} 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 
System . out .print (" First month (1-12) : "); 
int firstMonth = input . nextlnt () ; 

System . out .print (" Second month (1-12): "); 
int secondMonth = input . nextlnt () ; 

sayPeriod(firstMonth, secondMonth) ; 
input . close ( ) ; 

} 

} 



PeujeHneTO Ha rrbpBaTa nofl3afla4a e TpuBna/iHO. B MeTOfla main() 
i/i3no/i3BaMe K/iaca Scanner m no/iyqaBaMe HOMepaTa Ha MeceunTe 3a 
nepnofla, <-\mro fl"b/i>KMHa TbpcuM. 

C/iefl TOBa 3a6e/ifl3BaMe, <-\e npecMHTaHeTo Ha nepnofla v\ OTne^aTBaHeTO Ha 
c"bo6iueHneTO MO>Ke aa ce o6oco6m /iori/mecKi/1 KaTo nofl3afla L iKa, v\ 3aTOBa 
cb3flaBaMe MeTOfl sayPeriod() etc cnncbK ot flBa napaMeTbpa - 4nc/ia, 
cbOTBeTCTBaiun Ha HOMepaTa Ha Meceui/rre 3a Ha^a/io m Kpafi Ha nepnofla. Tom 
HflMa fla Bp"biua ctomhoct, ho me npecMHTa nepnofla v\ me oTne^aTBa 
c"bo6iueHneTO onucaHO b yc/iOBneTo Ha 3afla4aTa c noMomra Ha cTaHflapTHna 
M3X0fl - System. out. 
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O^eBMflHOTO peiueHne, 3a HaMi/ipaHeTO Ha fl"b/i>KMHaTa Ha nepnofla Me>K,qy flBa 
Meceua, e KaTo M3BaflMM nopeflHi/m HOMep Ha Ha^a/iHua Meceu ot to3m Ha 
Meceua 3a Kpafi Ha nepnofla. Cbo6pa3flBaMe o6a4e, <-\e aKo HOMepa Ha BTopua 
Meceu e no-Ma/i"bK ot to3m Ha ntpBUfl, ToraBa noTpe6nTe/iflT e MMa/i b npefl- 
BMfl, <-\e BTopuflT Meceu, He ce HaMi/ipa b TeKymaTa roflMHa, a b cneflBamaTa. 
3aTOBa, aKO pa3/iMKaTa Me>K,qy flBaTa Meceua e OTpnuaTe/iHa, KbM Hea 
Ao6aBflMe 12 - fli3/i>KMHaTa Ha eflHa roflMHa b 6poM Meceun, v\ no/iy^aBaMe 
fli3/i>KMHaTa Ha rbpceHna nepnofl. Cnefl TOBa M3Be>KflaMe cbo6meHneTO, KaTO 
3a OTne^aTBaHeTO Ha MMeHaTa Ha MeceunTe, 4mmto nopefleH HOMep no/iy^a- 
BaMe ot noTpe6nTe/ifl, M3no/i3BaMe MeTOfla sayMonth() . 

3a MMn/ieMeHTaunflTa Ha T03M MeTOfl ce flOcemaMe, <-\e HaM-yfla4H0T0 peiueHne 
me 6"bfle fla M3no/i3BaMe yc/iOBHaTa KOHcrpyKUMfl switch-case, c kohto fla 
cbnocTaBMM Ha bcako 4Mc/io, cbOTBeTCTBa U40TO My MMe Ha Meceu ot roflMHaTa. 
Ako cTOMHOCTTa Ha BxoflHMfl napaMeTbp He e hakoa Me>K,qy cto mho cTMTe l v\ 

12, M3Be>KflaMe "Error! ". 

Cnefl to Ba M3BMKBaMe MeTOfla sayPeriod() b MeTOfla main(), noflaBaMKM My 
BtBefleHMTe ot noTpe6nTe/ifl nuc/ia 3a Ha^a/io v\ KpaM Ha nepnofla i/i c TOBa 
cMe peiuM/iM 3afla4aTa. 

Eto KaicbB 6m Morb/i fla e i/i3xofl"bT ot nporpaMaTa npi/i bxoahm flaHHM 2 1/1 6: 



First month (1-12) : 2 
Second month (1-12) : 6 

There is 4 months period from February to June. 



Bp-bLqaHe Ha pe3y/iTaT ot mctoa 

flo MOMeHTa, BMHarn flaBaxMe npuMepn, b komto MeTOflvr M3B"bpujBa HHKaKBo 
fleMCTBue, eBeHTya/iHO OTne^aTBa Heiuo b K0H30/iaTa, npuK/iKj^Ba pa6oTaTa cm 
m c TOBa ce M34epnBaT "3afl"b/i>KeHMaTa" My. McTMHaTa o6a4e e, 4e eflMH 
MeTOfl, ocBeH npocTo fla M3n"b/iHflBa crmcbK OTfleMCTBua, KoraTO hm e Hy>KHO, 
MO>Ke fla BtpHe HAKaKbB pe3y/iTaT ot fleMHOcira cm. 

fleK/iapMpaHe Ha mctoa c Bpt>iiiaHa ctomhoct 

Ako nomeflHeM othobo KaK fleK/iapupaMe MeTOfl: 

public static <return type> <method name> (<parameters list>) 



IHe cm npMnoMHMM, 4e KoraTO o6flCHHBaxMe 3a TOBa, Ka3axMe, 4e Ha mactoto 
Ha <retum type> nocraBAMe void. Cera me pa3LunpMM flecjjMHuunflTa, KaTO 
Ka>KeM, <-\e Ha TOBa macto Mo>Ke fla ctom He caMO void, ho m npon3BO/ieH Tun - 
npi/IMMTM BeH (int, float, double, ...) mikl pecfiepeHTeH (HanpklMep String 
M/1M MaCMB), B 3aBMCMM0CT OT TOBa, KaK"bB Tkin e pe3y/lTaTbT OT M3n"b/lHeHkieTO 

Ha MeTOfla. 
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HanpMMep, aKO B3eMeM npuMepa c MeTOfl, komto M34nc/iflBa /inue Ha KBaflpaT, 
BMecTO fla OTne^aTBaMe cTOMHOcira b K0H30/iaTa, MeTOflvr MO>Ke fla a BtpHe 
KaTO pe3y/iTaT. Eto KaK 6m M3me>Kfla/ia fleK/iapauMHTa Ha MeTOfla: 



public static double calcSquareSurf ace (double sideLength) 



Bn>KflaMe, 4e pe3y/iTaTbT ot npecMHTaHeTo Ha zinueTo e oTTun double. 

YnoTpe6a Ha Bpt>iu,aHaTa ctomhoct 

KoraTo MeTOflvr 6"bfle M3n"b/iHeH v\ BtpHe ctomhoct, Mo>KeM fla cm npeflcraBH- 
Me, <-\e Java nocraBH Ta3M ctomhoct Ha mhctoto, KbfleTO e 6m/io M3BMKBaHeT0 
Ha MeTOfla m npoflt/iwaBa pa6oTa c Hea. CbOTBeTHO, Ta3M BtpHaTa ctomhoct, 

MO>KeM fla M3nO/13BaMe OT M3BMKBaLflMfl MeTOfl C pa3/lM4HM ue/iM. 

npMCBO?iBaHe Ha npoMeH/iMBa 



Mo>Ke fla npMCBOMM pe3y/iTaTa ot M3irb/iHeHMeT0 Ha MeTOfla, Ha npoMeH/iMBa 
ot noflxoflflifl TMn : 



// getCompanyLogo ( ) 


returns a string 


String companyLogo 


= getCompanyLogo () ; 



YnoTpe6a b M3pa3M 

Cnefl KaTO eflMH MeTOfl BtpHe pesymar, T03M pesymar, MO>Ke fla ro 

M3nO/13BaMe B M3pa3M. 

HanpMMep, 3a fla HaMepMM o6maTa ueHa Tpa6Ba fla no/iy4MM eflMHM4HaTa 
TaKaBa m fla ymho>kmm no KO/iM4ecTBOTo: 



float totalPrice = getSinglePrice () * quantity; 



noflaBaHe KaTO ctomhoct b cnucbK ot napaMeTpn Ha flpyr mctoa 

Mo>KeM fla noflafleM pesynrara ot pa6oTaTa Ha eflMH MeTOfl, KaTO ctomhoct b 
cnMctKa ot napaMeTpM Ha flpyr MeTOfl: 

System . out .println ( getCompanyLogo ( ) ) ; 



B T03M npMMep, OTHa^a/io M3BMKBaMe MeTOfla getCompanyLogo () , noflaBaMKM 
ro KaTO apryMeHT Ha MeTOfla printin(). Cnefl KaTO MeTOflvr 
getCompanyLogo () 6"bfle M3n"b/iHeH, tom me BtpHe pe3y/iTaT, HanpMMep - 
"Sun Microsystems". ToraBa Java me "noflMeHM" M3BMKBaHeT0 Ha MeTOfla, c 
pe3y/iTaTa, komto e shpnar ot M3n"b/iHeHMeT0 My m mokcm fla npMeMeM, <-\e b 
KOfla MMaMe: 



System . out .println ( " Sun Microsystems " ) ; 
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Tun Ha BpttiijaHaTa ctomhoct 

KaKTO Ka3axMe Ma/iKo no-paHO, pe3y/iTaTbT, komto Bp^ma eflMH MeTOfl MO>Ke 
Aa e ot BCflKaKtB Tun - int, string, MacuB m t.h. KoraTO o6a4e, KaTO Tun Ha 
Bp"bmaHaTa ctomhoct 6"bfle ynoTpe6eHa K/iK)40BaTa flyMa void, c TOBa 
03HaHaBaMe, ne MeTOflvr He Bp^ma HMKaKBa ctomhoct. 

Onepa-rop-bT return 

3a fla HaKapaMe eflMH MeTOfl fla Bp^ma ctomhoct, Tpa6Ba b thjioto My, fla 
M3no/i3BaMe K/iK)40BaTa flyMa return, c/ieflBaHa ot pe3y/iTaTa Ha MeTOfla: 

public static <return_type> <method_name>(<parameters_list>) { 

/ / Some code that is preparing the method' s result comes here 
return <method' s_result>; 

} 



CbOTBeTHO <method' s_result>, e OTTMn <return_type>. HanpMMep: 



public static int multiply (int numberl, int number2) { 
int result = numberl * number2; 
return result; 

} 



B to3m MeTOfl, cnefl yMHO>KeHMeTO, 6/iaroflapeHMe Ha return, MeTOflvr me 
BtpHe pe3y/iTaTa ot M3rrb/iHeHMeT0 Ha MeTOfla - ue/io^Mc/ieHaTa npoMeH/iMBa 
result. 

Pe3y/iTaT ot Tun, cbBMecmM, c Tuna Ha BpisiijaHaTa ctomhoct 

Pe3y/iTaTbT, komto ce Bptiua ot MeTOfla, Mo>Ke fla e ot tmih, komto e 
cbBMecTHM (komto MO>Ke HeflBHO fla ce npeo6pa3yBa) c TMna Ha Bp^maHaTa 
CTOMHOCT <return_type>. 

HanpMMep, MO>Ke fla MOflMcfiMUMpaMe noc/ieflHMa npMMep, b komto TMna Ha 
BptmaHaTa ctomhoct fla e ot tm n float, a He int m 3ana3MM ocrananm koa: 



public static float multiply (int numberl, int number2) { 
int result = numberl * number2; 

// Behind the scene, Java executes for us the cast: 
// return ((float) result); 
return result; 

} 



B T03M c/iy^aM, cnefl M3n"b/iHeHMeT0 Ha yMHO>KeHMeTO, pe3y/iTaTbT iue e ot TMn 
int. BtnpeKM TOBa, Ha pefla, Ha komto Bp^maMe cTOMHocira, tom me 6"bfle 
HeflBHo npeo6pa3yBaH ao ua/io hmc/io ot TMn float m eflBa ToraBa, me 6"bfle 
BtpHaT KaTO pe3y/iTaT. 
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nocTaBHHe Ha M3pa3 c/ien onepaTopa return 

no3Bo/ieHo e, KoraTo TOBa ha Ma fla HanpaBM KOfla He^eTi/iM, c/iefl K/iK)40BaTa 
flyMa return, fla nocraBHMe flupeKTHO M3pa3n: 



public static int multiply (int numberl, int number2) { 

return numberl * number2; 

} 



B Ta3M cuTyauna, cnefl KaTO M3pa3"bT numberl * number2 6"bfle M34nc/ieH, pe- 
3y/iTarbT ot Hero me 6"bfle 3aMecTeH Ha mhctoto Ha M3pa3a v\ me 6"bfle BtpHaT 

OT OnepaTopa return. 

XapaKTepMCTMKM Ha onepaTopa return 

ripn M3n"b/iHeHneT0 cm onepaTopvr return M3B"bpujBa flBe Heifla: 

- flpeKpaTfiBa M3n"b/iHeHneTo Ha MeTOfla. 

- Bptma pe3y/iTaTa ot M3n"b/iHeHneTo Ha MeTOfla Ha M3BMKBaiflMfl MeTOfl. 

B"bB Bp"b3Ka c rrbpBaTa xapaKTepucTMKa Ha onepaTopa return, Tpa6Ba fla 
Ka>KeM, <-\e Thv\ KaTO tom npeKpaTHBa M3n"b/iHeHneTo Ha MeTOfla, c/iefl Hero flo 
3aTBapfliflaTa CKo6a, He Tpa6Ba fla MMa flpyrn onepaTopn. 

Ako Bee naK HanpaBMM TOBa, KOMnmiaTopvr Ha Ma fla hm no3BO/in fla 
npofl"b/i>KMM KOMnn/inpaHeTO, flOKaTO return He ocTaHe noc/iefleH onepaTop b 
Tfl/iOTO Ha MeTOfla: 



public static int add (int numberl, int number2) { 
int result = numberl + number2; 
return result; 

// Let us try to "clean" the result variable here: 
result = 0; 

} 



B T03M cny>-\av\ KOMnn/iaunaTa me e HeycneujHa. 3a peflOBeTe c/iefl return, 
KOMnmiaTopvr me M3Befle c"bo6meHne 3a rpewKa, noflo6HO Ha c/ieflHOTo: 



Unreachable code 



KoraTO MeTOfltT MMa Tun Ha Bp^mana ctomhoct void, ToraBa cnefl return, He 
Tpa6Ba fla MMa M3pa3, komto fla 6"bfle shpnar. B T03M c/iy^aM ynoTpe6aTa Ha 
return e eflMHCTBeHo 3a npeKpaTHBaHe Ha MeTOfla: 



public void printPositiveNumber ( int number) { 
if (number <= 0) { 

// If the number is NOT positive, terminate the method 
return; 
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} 

System. out .println (number) ; 

} 



rioc/ieflHOTO, KoeTo Tpa6Ba fla Hay^MM 3a onepaTopa return e, <-\e MO>Ke fla 
6"bfle M3BMKBaH ot HAKO/iKO MecTa b MeTOfla, KaTO e rapaHTupaHO, Me BceKM 
cneflBam onepaTop return e flocrbneH npn onpefle/ieHM bxoahm vc/iobi/ia. 



HeKa pa3meflaMe npuMepa 3a MeTOfl, komto nojiy^aBa KaTO napaMeTpn flBe 
4nc/ia m b 3aBMCMM0CT fla/in rrbpBOTO e no-ro/iflMO ot BTopoTO, flBeTe ca 

paBHM, M/1M BTOPOTO e paBHO Ha ITbpBOTO, BP"bU4a CbOTBeTHO 1,0 h -1: 



public int compareTo (int 


numberl, int number 2) { 


if (numberl > number2) 


{ 


return 1 ; 




} else if (numberl == 


number2) { 


return 0 ; 




} else { 




return -1; 

} 

} 





3a mo TMfTbT Ha BptiuiaHaTa ctomhoct He e nacr ot 
CMrHaTypaTa Ha MeTOfla? 

B Java He e no3Bo/ieHO fla MMaMe hhkojiko MeTOfla, komto MMaT eflHaKBM 
napaMeTpn, ho pa3/iM4eH Tun Ha Bp^maHaTa ctomhoct. ToBa 03Ha4aBa, <-\e 
c/ieflHMfl KOfl HflMa fla ce KOMnn/iupa: 



public static int add (int numberl, int number2) { 

return (numberl + number 2) ; 

} 

public static double add (int numberl, int number2) { 

return (numberl + number 2) ; 

} 



ripuHMHaTa 3a TOBa orpaHi/meHi/ie e, 4e KOMnmiaTopvr He 3Hae kom ot flBaTa 
MeTOfla fla M3BMKa v\ ha Ma KaKfla pa36epe. 3aTOBa, ome npn onuTa 3a fleicna- 
pauna Ha flBaTa MeTOfla, tom me M3Befle c/ieflHOTO cbo6meHne 3a rpewKa: 



Duplicate method add (int, int) in type <the name of your class> 



KbfleTO <the_name_of_your_class> e MMeTO Ha K/iaca, B KOMTO ce onklTBaMe 
fla fleicnapupaMe flBaTa MeTOfla. 
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FlpeMMHaBaHe ot OapeHxaMT kt>m I4e/13MM - npMMep 

B Ta3M 3aflana ot Hac ce ncKa fla HanmueM nporpaMa, kohto npn noflafleHa ot 
noTpe6nTe/ifl Te/iecHa TeMnepaTypa, M3MepeHa b rpaflycn OapeHxafrr, a 
npeo6pa3yBa v\ M3Be>Kfla b cbOTBeTCTBamaTa TeMnepaTypa b rpaflycn LJ,e/i3MM 
C"bC CJieflHOTO C"b06lueHne: "Your body temperature in Celsius degrees 
is x", KbfleTO x e cbOTBeTHO rpaflycuTe LJ,e/i3MM. Cbmo TaKa, aKO M3MepeHaTa 
TeMnepaTypa b rpaflycn LJ,e/i3MM e no-BucoKa ot 37 rpaflyca, HaiuaTa 
nporpaMa, Tpa6Ba fla npeflynpewflaBa noTpe6nTe/ifl, <-\e e 6o/ieH, etc 
C"b06lMeHMeTO "You are ill!". 

npaBMM 6"bp30 npoyHBaHe b MHTepineT v\ pa36npaMe, <-\e cf)opMy/iaTa, kohto hm 
Tpa6Ba 3a npeo6pa3yBaHeTO e °c = (°f - 32) * 5 / 9, K-bfleTO CbOTBeTHO c 
°c OT6e/ifl3BaMe TeMnepaTypaTa b rpaflycn LJ,e/i3MM, a c °f - CbOTBeTHO Ta3M 
b rpaflycn OapeHxafrr. 

AHa/iM3npaMe nocTaBeHaTa 3afla4a v\ BM>KflaMe, <-\e nofl3afla4KMTe, Ha komto 
MO>xe fla ce pa3fle/in ca c/ieflHMTe: 

- B3eMaMe TeMnepaTypaTa M3MepBaHa b rpaflycn OapeHxaMT KaTO bxoa ot 
K/iaBnaTypaTa (noTpe6nTe/iflT me Tpa6Ba fla a BtBefle). 

- npeo6pa3yBaMe no/iyneHOTo <-\v\cno b cbOTBeTHOTo My >-mc.no 3a 
TeMnepaTypaTa M3MepBaHa b rpaflycn I4e/i3i/m. 

- M3Be>KflaMe c"bo6ifleHne 3a npeo6pa3yBaHaTa TeMnepaTypa b LJ,e/i3MM. 

- Ako TeMnepaTypaTa e no-BucoKa ot 37°C, M3B e>KflaMe c"bo6ifleHne Ha 
noTpe6nTe/ifl, 4e tom e 6onen. 

Eto eflHO npuMepHO peiueHne: 



TemperatureConverter . j ava 



import j ava . util . Scanner ; 

public class TemperatureConverter { 

public static double convertFahrenheitToCelsius ( 
double temperatureF) { 
double temperatureC = (temperatureF - 32) * 5 / 9; 
return temperatureC; 

} 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 
System. out .print In ( 

"Enter your body temperature in Fahrenheit degrees: "); 
double temperature = input . nextDouble () ; 

temperature = 

convertFahrenhei tToCel si us (temperature ) ; 
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System. out .printf ( 

"Your body temperature in Celsius degrees is %f.%n", 
temperature) ; 

if (temperature >= 37) { 

System . out .println ( "You are ill!"); 

} 

input . close ( ) ; 

} 

} 



OnepauuMTe no B"bBe>KflaHeTO Ha TeMnepaTypaTa m M3Be>KflaHeT0 Ha cbo6me- 
HMATa ca TpuBna/iHM, m 3a MOMeHTa npecKa^aMe peiueHMeTO mm, KaTO ce 
cbcpeflOTo^aBaMe Btpxy npeo6pa3yBaHeTO Ha TeMnepaTypi/rre. Bi/i>KflaMe, <-\e 
TOBa e /lorn^ecKM o6oco6eHO fleMCTBue, KoeTO Mowe fla i/i3Be,qeM b OTfle/ieH 
MeTOfl. ToBa, ocBeH, <-\e me HanpaBM KOfla hm no-4eTMM, me hm flafle 
B"b3M0>KH0CT b 6"bfleme, aKO hm ce Ha/io>KM fla npaBMM noflo6HO npeo6- 
pa30BaHne othobo, fla npen3no/i3BaMe T03M MeTOfl. fleK/iapupaMe MeTOfla 

convertFahrenheitToCelsius () , CbC cnMCbK OT eflMH napaMerbp C MMeTO 

temperatureF, komto npeflCTaB/iflBa M3MepeHaTa TeMnepaTypa b rpaflycn 
OapeHxaMT v\ Bptifla cbOTBeTHO <-\v\cno ot ™n double, KoeTO npeflcraB/iflBa 
npeo6pa3yBaHaTa TeMnepaTypa b Ue/i3MM. B thjioto My onucBaMe OTKpnTaTa b 
MHTepHeT cj)opMy/ia 4pe3 cnHTaKcuca Ha Java. 

Cnefl KaTO cMe npnK/iK)MM/iM c Ta3M cTbnKa ot peiueHMeTO Ha 3afla4aTa, 
peiuaBaMe, <-\e ocTaHa/iMTe cTbnKM ha Ma Hy>Kfla fla rn M3Be>KflaMe b mctoam, a 
e flocTaTb4HO fla rn MMn/ieMeHTupaMe b MeTOfla main() Ha K/iaca. 

C noMOiflTa Ha K/iaca Scanner, no/iynaBaMe Te/iecHaTa TeMnepaTypa Ha 
noTpe6nTe/ifl, ioto npeflBapnTe/iHO CMe ro nonnTa/in 3a Hea etc c"bo6ifleHneTO 
"Enter your body temperature in Fahrenheit degrees". 

Cnefl TOBa M3Bl<lKBaMe MeTOfla convertFahrenheitToCelsius () , pe3y/lTaTbT 
OT KOMTO CbxpaHflBaMe B npOMeH/lMBaTa temperature. 

C noMOiflTa Ha MeTOfla printf () Ha System. out, M3Be>KflaMe c"bo6ifleHneTO 
"Your body temperature in Celsius degrees is X", KbfleTO X ro 3aMeHfl- 
Me CbC CTOMHOCTTa Ha temperature. 

noc/ieflHaTa CTbnKa, kohto Tpa6Ba fla ce HanpaBM e c yc/iOBHaTa KOHCTpyKuna 
if, fla npoBepuM fla/in TeMnepaTypaTa e no-ro/iflMa v\nv\ paBHa Ha 37 rpaflyca 
U,e/i3MM m aKO e, fla M3BefleM cbo6meHkieTO, <-\e noTpe6nTe/iflT e 6onen. 

Eto npuMepeH M3xofl ot nporpaMaTa: 



Enter your body temperature in Fahrenheit degrees: 
100 
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Your body temperature in Celsius degrees is 37,777778. 
You are ill! 



Ba/iMflaLjMfl Ha rbhhvi - npuMep 

B Ta3M 3afla4a, Tpa6Ba fla HanniueM nporpaMa, kohto ni/rra noTpe6nTe/ifl 
ko/iko e 4acbT (c M3Be>KflaHe Ha Btnpoca "what time is it?"). Cnefl TOBa 
noTpe6nTe/iflT, Tpa6Ba fla BtBefle flBe 4nc/ia, CbOTBeTHO 3a 4ac v\ mi/ihvti/i. Ako 
BtBefleHMTe flaHHM npeflcraB/iflBaT Ba/inflHO BpeMe, nporpaMaTa, Tpa6Ba fla 

M3Befle C"b06lfleHMeTO "The time is HH:mm now.", ICbfleTO C HH CbOTBeTHO 

CMe 03Ha4M/in 4aca, a c mm - MMHyTMTe. Ako BtBefleHMTe Mac mjim mmhytm He 
ca Ba/inflHM, nporpaMaTa Tpa6Ba fla M3Befle c"bo6ifleHneTO "incorrect 

time ! " . 

Cnep, KaTo npoMMTaMe yc/ioBneTo Ha 3afla4aTa BHMMaTe/iHO, cTuraMe flo 

M3B0fla, ne peujeHi/ieTO Ha 3afla4aTa Mowe fla ce pa36ne Ha cneflnme 
nofl3afla4n: 

- no/iy^aBaHe Ha Bxofla 3a 4ac m mmhytm. 

- npoBepKa Ha Ba/i MflHocira Ha BxoflHMTe flaHHM. 

- M3Be>KflaMe cbo6meHMe 3a rpewKa m/im Ba/iMflHO BpeMe. 

3HaeM, ne o6pa6oTKaTa Ha Bxofla m M3Be>KflaHeT0 Ha M3xofla ha Ma fla 6"bflaT 
npo6/ieM 3a Hac, 3aT0Ba pewaBaMe fla pa3peiuMM npo6/ieMa c Ba/iMflHOcira Ha 
BxoflHMTe flaHHM, T.e. Ba/i MflHocira Ha 4Mc/iaTa 3a MacoBe m mmhytm. 3HaeM, 

<-\e 4aC0BeTe BapMpaT OT 0 flO 23 BK/UCHMTe/lHO, a MMHyTMTe CbOTBeTHO OT 0 flO 
59 BK/lK)4MTe/lH0. TbM KaTO flaHHMTe (4aC0Be M MMHyTM) He Ca eflHOpOflHM 

peiuaBaMe fla C"b3flafleM flBa OTfle/iHM MeTOfla, eflMHMAT ot komto npoBep^Ba 
Ba/i MflHocira Ha 4acoBeTe, a flpyrMa - Ha MMHyTMTe. 

Eto eflHO npMMepHo peiueHMe: 



Data Validation . java 



import j ava . util . Scanner ; 

public class DataValidation { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ■ 
System . out .println ( "What time is it?"); 

System . out .print ( "Hours : "); 
int hours = input . nextlnt () ; 

System . out .print ( "Minutes : " ) ; 
int minutes = input . nextlnt () ; 



T/iaBa 9. MeTOflM 329 



boolean isValidTime = 

validateHours (hours) && validateMinutes (minutes) ; 
if (isValidTime) { 

System. out . print f ( 

"The time is %d:%d now.%n", hours, minutes); 
} else { 

System . out .print In ( " Incorrect time ! " ) ; 

} 

} 

public static boolean validateHours (int hours) { 
boolean result = (hours >= 0) && (hours < 24); 
return result; 

} 

public static boolean validateMinutes ( int minutes) { 
boolean result = (minutes >= 0) && (minutes <= 5 9) ; 
return result; 

} 

} 



MeTOflvr, komto npoBepaBa 4acoBeTe, ro Kp^maBaMe validateHours () , KaTo 
tom npneMa eflHo 41/icno ot Tun int, 3a 4acoBeTe v\ Bp^ma pe3y/iTaT ot twi 
boolean, T.e. true aKo BtBefleHOTo 4mc/io e Ba/infleH 4ac v\ false b npoTMBeH 
c/iy4aM: 

public static boolean validateHours ( int hours) { 
boolean result = (hours >= 0) && (hours < 24); 
return result; 

} 



no noflo6eH Ha^MH, fleicnapi/ipaMe MeTOfl, komto npoBepaBa Ba/inflHocTTa Ha 
MMHyTMTe. Hapn^aMe ro validateMinutes () , KaTO npneMa KaTO cnwcbK ot 
eflMH napaMeTbp u,ano <-\v\cno, 3a Mi/my™ m MNia Tun Ha Bp^maHa ctomhoct - 
boolean. Ako BtBefleHOTo 4Mc/io yflOB/ieTBopaBa yc/iOBneTO, KoeTO onucaxMe 
no-rope, fla e Me>K,qy 0 m 59 BK/iK)4MTe/iH0, MeTOflvr me BtpHe KaTO pe3y/iTaT 
true, MHa^e - false: 



public static boolean validateMinutes ( int minutes) { 
boolean result = (minutes >= 0) && (minutes <= 5 9) ; 
return result; 

} 



Cnefl KaTO cMe totobm c HaM-cno>KHaTa 4acr ot 3afla4aTa, fleicnapi/ipaMe 
MeTOfla main(). B Tfl/iOTO My, M3Be>KflaMe B-bnpoca, komto 6eiue yKa3aH b 
yc/iOBneTo Ha 3aaa4aTa - "what time is it?". Cnefl TOBa c noMourra Ha 
K/iaca Scanner, B3eMaMe ot noTpe6nTe/ifl <-\v\cnara 3a 4acoBe i/i Mi/my™, KaTO 



330 B-bBefleHne b nporpaMnpaHeTO c Java 



pe3y/iTaTMTe rn cbxpaHHBaMe b ue/io^nc/ieHMTe npoMeH/iMBM, CbOTBeTHO 

hours M minutes : 



Scanner input = new Scanner ( System . in) ; • 
System . out .println ( "What tidme is it?"); 

System . out .print ( "Hours : "); 
int hours = input . next Int () ; 

System . out .print ( "Minutes : " ) ; 
int minutes = input . nextlnt () ; 



CbOTBen-io, pe3y/iTaTa ot Ba/iMflaunaTa ro cbxpai-mBaMe b npoMeH/iMBa oTTun 

boolean - isValidTime, KaTO nOC/ieflOBaTe/lHO M3BMKBaMe MeTOflMTe, KOMTO 
Be^e fleK/iapupaxMe - validateHours ( ) M validateMinutes () , KaTO CbOTBeT- 
ho mm noaaBaMe KaTO apryMeHTM npoMemii/iBi/iTe hours v\ minutes. 3a aa vv\ 
Ba/inflnpaMe eflHOBpeMeHHO, o6eflMHABaMe pe3y/iTaTMTe ot M3BMKBaHeTo Ha 
MeTOflMTe c onepaTopa 3a /iorn4ecKO "m" - &&: 



boolean isValidTime = 

validateHours (hours) && validateMinutes (minutes) ; 



Cnefl KaTO cMe cbxpaHM/in pe3y/iTaTa, fla/in BtBefleHOTO BpeMe e Ba/inflHO v\nv\ 
He, b npoMeH/iMBaTa isValidTime, ro M3no/i3BaMe b yc/iOBHaTa KOHCTpyKuna 
if, 3a fla M3ni3/iHMM i/i noc/ieflHua noflnpo6/ieM ot ufl/iocmaTa 3afla4a - 
M3Be>KflaHeT0 Ha MHcfiopMauMfl KbM noTpe6nTe/ifl fla/in BpeMeTo, BtBefleHO ot 
Hero e Ba/inflHO v\nv\ He. C noMourra Ha System, out, aKO isValidTime e true, 

B KOH30/iaTa M3Be>KflaMe "The time is HH:mm now.", K"bfleTO HH e CbOTBeTHO 

CTOMHOCTra Ha npoMeH/iMBaTa hours, a mm - Ta3M Ha npoMeH/iMBaTa minutes. 
CbOTBeTHO b else 4acTra ot yc/iOBHaTa KOHCTpyKUMfl M3Be>KflaMe, <-\e BtBefle- 

HOTO BpeMe e HeBa/ll/lflHO - "Incorrect time!". 

Eto KaK M3r/ie>Kfla M3xoflvr ot nporpaMaTa npn B"bBe>K,qaHe Ha KopeKTHM 
flaHHn: 



What time is it? 

Hours: 17 

Minutes: 33 

The time is 17:33 now. 



Eto KaKBO ce cny4Ba npn B"bBe>K,qaHe Ha HeKopeKTHM flaHHn: 



What time is it? 
Hours: 33 
Minutes: -2 
Incorrect time ! 
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CopTMpaHe Ha Muc/ia - npMMep 

HeKa ce onuTaMe fla cb3flafleM MeTOfl, komto copTupa BhB B"b3xoflam pefl 
noflafleHM My 4nc/ia v\ KaTo pe3y/iTaT Bp^ma MacuB etc copTupaHMTe 4nc/ia. 

ripn Ta3M cj)opMy/iMpoBKa Ha 3afla4aTa, ce flOcemaMe, 4e nofl3afla4MTe, c 
komto Tpa6Ba fla ce cnpaBMM ca flBe: 

- no KaicbB Ha^MH fla noflafleM Ha Hawi/ia MeTOfl 4nc/iaTa, komto Tpa6Ba fla 
copTupaMe. 

- KaKfla M3B"bpiiJMM copTupaHeTo Ha Te3M 4MC/ia. 

ToBa, 4e Tpa6Ba fla BtpHeM KaTo pe3y/iTaT ot M3n"b/iHeHneT0 Ha MeTOfla, 
MacuB etc copTupaHMTe m/icna, Hi/i noflCKa3Ba, 4e MO>Ke fla fleK/iapupaMe 
MeTOfla fla npneMa MacuB ot 41/icna, komto MacuB b noc/ieflCTBue fla 
copTupaMe, a c/ieflTOBa fla BtpHeM KaTo pe3y/iTaT: 



public static int[] sort(int[] numbers) { 
// The sorting logic comes here... 

return numbers; 

} 



ToBa peiueHne M3me>Kfla, 4e yflOB/ieTBopaBa M3MCKBaHMflTa ot 3afla4aTa hm, 
ho ce flOceiflaMe, ne MO>Ke fla ro onTMMH3npaMe Ma/iKO v\ BMecTO MeTOfla fla 
npneMa KaTo eflMH apryMeHT 4mc/iob MacuB, MO>Ke fla ro fleicnapupaMe, fla 
npi/ieMa npon3Bo/ieH 6poM 4mc/iobm napaMeTpn. 

ToBa me hm cnec™ npeflBapnTe/iHOTO MHML4Ma/iM3npaHe Ha MacuB npeflu 
M3BMKBa HeTO Ha MeTOfla npn no-Ma/i"bK 6poM 4nc/ia 3a copTupaHe, a KoraTO 
4nc/iaTa ca no-ro/iflM 6poM, Kaicro BMflaxMe b ceKun^Ta 3a fleK/iapupaHe Ma 
MeTOfl c npon3Bo/ieH 6poM apryMeHTM, flupeKTHo Mo>KeM fla noflafleM Ha 

MeTOfla MHML4Ma/lM3MpaH MaCMB OT 4MC/ia, BMeCTO fla rn M36pOflBaMe KaTO 

napaMeTpn Ha MeTOfla. TaKa n"bpB0Ha4a/iHaTa fleKnapauna Ha MeTOfla hm 
npneMa c/ieflHua bma: 



public static int[] sort (int... numbers) { 
// The sorting logic comes here... 

return numbers; 

} 



Cera Tpa6Ba fla peiuuM KaK fla copTupaMe Haujua MacuB. Eamh ot Hafi- 
ziecHMTe Ha^MHM TOBa fla 6"bfle HanpaBeHO e 4pe3 TaKa Hape^eHMfl mctoa Ha 
npnKaTa ce/ieKumi. npn Hero MacuBa ce pa3fle/ifl Ha copTupaHa v\ 
HecopTupaHa 4acr. CopTupaHaTa 4acr ce HaMupa b /lflBaTa 4acr Ha MacuBa, a 
HecopTupaHaTa - b flacHaTa. npn BCflKa cTbnKa Ha a/iropnTbMa, copTupaHaTa 
4acT ce pa3LunpflBa HaflflCHO c eflMH e/ieMeHT, a HecopTupaHaTa - HaMa/iflBa c 

eflMH OT /lflBO. 
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HeKa pa3meflaMe napa/ie/iHO c o6acHeHi/mTa eflMH npi/iMep. HeKa MMaMe 
c/ieflHMfl HecopTupaH MacuB ot Mkicna: 
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npn BCflKa cT"bnKa, HaiunflT a/iropnTbM 
e/ieMeHT b HecopTupaHaTa <-\acr Ha MacuBa 
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C/iefl TOBa, Tpa6Ba fla pa3MeHM HaMepeHna MMHMMa/ieH e/ieMeHT c ntpBua 
e/ieMeHT ot HecopTupaHaTa 4acr Ha MacuBa: 
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C/iefl KoeTO, othobo ce Tbpcn MMHUMa/iHuaT e/ieMeHT b ocraBamaTa HecopTM- 
paHa 4acT Ha MacuBa: 
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Ta ce pa3MeHa c ntpBua e/ieMem" ot ocraBamaTa HecopTupaHa 4acr: 
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Ta3M cTbnKa ce noBTapa, flOKaTO HecopTupaHaTa 4acr Ha Maci/iBa He 6"bfle 
M34epnaHa: 
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HaKpaa MacnB"bT e copTupaH: 
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Eto KaK"bB BMfl flo6nBa HaiuMfl MeTOfl, c/iefl MMn/ieMeHTaunflTa Ha TOKy mo 
onucaHMfl a/iropnTbM: 



public static int[] sort (int... numbers) { 
// The sorting logic: 

for (int i = 0; i < numbers . length - 1; i++) { 

// Loop that is operating with the un-sorted part of 
// the array 

for (int j=i+l;j< numbers . length ; j++) { 

/ / Swapping the values 

if (numbers [i] > numbers [j]) { 

int tempVar = numbers [i] ; 

numbers [i] = numbers [j ] ; 

numbers [j] = tempVar; 

} 

} 

} // End of the sorting logic 
return numbers; 

} 



Hei<a fleK/iapupaMe m eflMH MeTOfl printNumbers (int . . . ) 3a M3Be>KflaHe Ha 
cnncbKa c 4nc/ia b K0H30/iaTa: 



SortingEngine . java 



public class SortingEngine { 

public static int[] sort (int... numbers) { 
// The sorting logic: 
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for (int i = 0 ; i < numbers . length - 1; i++) { 

// Loop that is operating over the un-sorted part of 
// the array 

for (int j=i+l;j< numbers . length ; j++) { 

/ / Swapping the values 

if (numbers [i] > numbers [j]) { 

int temp = numbers [i]; : 

numbers [i] = numbers [j ] ; 

numbers [j] = temp; 

} 

} 

} // End of the sorting logic 
return numbers; 

} 

public static void printNumbers (int. . . numbers) { 
for (int i = 0; i < numbers . length; i++) { 
System . out .print f ( "%d" , numbers [ i ] ) ; 
if (i < (numbers . length - 1)) { 
System . out .print (" , ") ; 

} 

} 

} 

public static void main ( String [ ] args) { 

int[] numbers = sort (10, 3, 5, -1, 0, 12, 8); 

printNumbers (numbers) ; 

} 

} 



CbOTBen-io, cnefl KOMnn/inpaHeTO v\ M3n"b/iHeHneT0 Ha T03M koa, pe3y/iTaTbT e 

T04H0 T03M, KOMTO 04aKBaMe: 



-1, 0, 3, 5, 8, 10, 12 



YTB-bpAeHM npaKTMKM npw pa6oTa c mctoam 

BtnpeKM <-\e b maBaTa " Ka^ecTBeH nporpaMeH koa " me o6achmm noBe^e 3a 
TOBa, HeKa npemeflaMe eflHM hakom ochobhm npaBM/ia npn pa6oTa c MeTOfli/i, 
komto noKa3BaT flo6"bp ctm/1 Ha nporpaMnpaHe. Eto hakom ottax: 

- BceKM MeTOfl Tpa6Ba fla pewaBa caMocTOflTe/iHa, flo6pe flecfii/iHi/ipaHa 
3afla4a. ToBa cbomctbo ce Hapn^a strong cohesion. OoKycupaHeTO 
Btpxy eflHa, eflMHCTBeHa 3afla4a no3BO/iflBa koavt fla 6"bfle no-JieceH 3a 
pa36npaHe m fla ce noflzvbpwa no-/iecHO. Eamh MeTOfl He Tpa6Ba fla 
pewaBa hako/iko 3afla4M eflHOBpeMeHHo! 
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- EflMH MeTOfl Tpa6Ba fla MMe, KoeTO onucBa KaKBO npaBM tom. npuMepHo 
MeTOfl, komto copTupa 4nc/ia, Tpa6Ba fla ce Ka3Ba sortNumbers () , a He 

numberO MJ1M processingO MJ1M method2(). AKO He MO>KeTe fla M3MMC- 

/lMTe noflxoflfliflo MMe 3a flafleH MeTOfl, to HaM-BepoaTHo MeTOflvr 
peiuaBa noBe^e ot eflHa 3afla4M v\ Tpa6Ba fla ce pa3fle/in Ha hhkojiko 
OTfle/iHM MeTOfla. 

- MMeHaTa Ha MeTOflMTe e npenop"b4MTe/iHO fla 6"bflaT cbcraBeHM ot maro/i 
m/im ot r/iaro/i m cbiuecTBMTe/iHO MMe (eBeHTya/iHO c npn/iaraTe/iHO, 
KOeTO nOflCHflBa CbLfleCTBMTeJlHOTO), npMMepHO findSmallestElement() 
MJ1M sort(int[] arr) M/1M readlnputData () . 

- MMeHaTa Ha MeTOflMTe b Java e npneTO fla 3ano4BaT c Ma/iKa 6yKBa. 
M3no/i3Ba ce npaBM/iOTO cameiCase, T.e. BCflKa HOBa flyMa, kohto ce 
flo/iena b 3aflHaTa <-\acr Ha MMeTO Ha MeTOfla, 3ano4Ba c r/iaBHa 6yKBa. 

- EflMH MeTOfl m/im Tpa6Ba fla cBtpiun pa6oTaTa, kohto e onucaHa ot 
MMeTO My, m/im Tpa6Ba fla c"bo6ifln 3a rpewKa. He e KopeKTHo MeTOflMTe 
fla BptmaT rpeiueH mjim cTpaHeH pe3y/iTaT npn HeKopeKTHM bxoahm 
flaHHM. MeTOflvr v\nv\ pewaBa 3afla4aTa, 3a kohto e npeflHa3Ha4eH, v\nv\ 
Bp"bifla rpeiuKa. BcaKaKBo flpyro noBefleHne e rpewHO. U4e o6hchmm b 
fleTaM/in no KaicbB Ha^MH MeTOflMTe MoraT fla cbo6maBaT 3a rpeiuKM b 
maBaTa " Q6pa6oTKa Ha M3KntO'-ieHMa ". 

- EflMH MeTOfl Tpa6Ba fla 6"bfle MMHMMa/iHO o6B"bp3aH c o6Kp"b>KaBamaTa ro 
cpefla (HaM-Be^e c K/iaca, b komto e flecjDMHi/ipaH). ToBa 03Ha4aBa, <-\e 
MeTOfltT Tpa6Ba fla o6pa6oTBa flaHHM, MflBaiflM KaTO napaMeTpM, a He 
flaHHM, flocTbnHM no flpyr HaMMH m He Tpa6Ba fla MMa cTpaHMHHM ecjjeKTM 
(HanpMMep fla npoMeHM hakoa r/io6a/iHO flocTbnHa npoMeH/iMBa). ToBa 
cbomctbo Ha MeTOflMTe ce HapM^a loose coupling. 

- Tpa6Ba fla ce M36arBaT MeTOflM, komto ca no-fl"b/irM ot "eflMH eKpaH". 3a 
fla ce nocTMTHe TOBa, ziorMKaTa MMn/ieMeHTMpaHa b MeTOfla, ce pa3fle/ia 

no Cj)yHKL4MOHa/lHOCT Ha HflKOJlKO no-Ma/iKM MeTOfla m c/iefl TOBa Te3M 
MeTOflM Ce M3BMKB3T B "fl"b/irMfl" flO MOMeHTa MeTOfl. 

- rioHAKora, 3a fla ce noflo6pM 4eTMMocTTa m npemeflHOCTTa Ha KOfla, e 
flo6pe cfiyHKUMOHa/iHOCT, kohto e flo6pe o6oco6eHa /iorM4ecKM, fla ce 
OTfle/ifl b MeTOfl. HanpMMep, aKO MMaMe MeTOfl 3a HaMMpaHe Ha jiMue Ha 
KBaflpaT, npouecvr Ha npecMATaHe Ha KBaflpaT Ha eflHO 4mc/io Mo>Ke fla 
ce flecf)MHMpa b OTfle/ieH MeTOfl m c/iefl TOBa, to3m hob MeTOfl, fla ce 
M3BMKa ot MeTOfla, komto npecMHTa /lMueTo Ha cfiMrypaTa KBaflpaT. 
Pa36Mpa ce, TOBa me hm flafle B"b3M0>KH0CT fla npeM3no/i3BaMe MeTOfla 3a 
HaMMpaHe Ha KBaflpaTa Ha eflHO 4mc/io m Ha flpyrM Mecra, KoraTo hm e 

Hy>KHO. 
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Ynpa>KHeHM5i 

1. HanniueTe MeTOfl, komto npn noflafleHo MMe oTne^aTBa b K0H30/iaTa 
"Hello, <name>!" (HanpuMep "Hello, Peter!"). HanmueTe nporpaMa, 

KOS1TO TeCTBa T03M MeTOfl. 

2. C"b3flaMTe MeTOfl getMax() c flBa ue/io^nc/ieHM (int) napaMeTbpa, komto 
Bp"bifla no-ro/iflMOTO ot flBeTe 4nc/ia. HanniueTe nporpaMa, kohto npo^nTa 
Tpn ue/in 4nc/ia ot K0H30/iaTa m OTne^aTBa Hafi-ro/iflMOTO ot Tax, M3no/i- 

3BaMKM MeTOfla getMax() . 

3. HanmueTe MeTOfl, komto Bptma aHr/iMMCKOTO HanMeHOBaHne Ha nocnefl- 
HaTa uncfipa OTflafleHO 4Mc.no. npuMepn: 3a 4mc/ioto 512 OTne^aTBa "two"; 

3a 4MO10T0 1024 - "four". 

4. Hani/iLueTe MeTOfl, komto HaMupa ko/iko nvm flafleHo <-\v\cno ce cpema b 
flafleH MacuB. HanniueTe nporpaMa, kohto npoBep^Ba fla/in T03M MeTOfl 
pa6oTM npaBM/iHO. 

5. HanniueTe MeTOfl, komto npoBep^Ba fla/in e/ieMem", HaMnpaifl ce Ha 
flafleHa no3Munfl ot MacuB, e no-ro/iflM, mjim cbOTBeTHO no-Ma/i"bK ot flBaTa 
My cbcefla. 

6. HanniueTe MeTOfl, komto Bptifla no3nunflTa Ha ntpBua e/ieMeHT Ha MacuB, 
komto e no-ro/iflM ot flBaTa cbom ctceflM eflHOBpeMeHHo, mjim -l, aKo H^Ma 
TaKbB e/ieMeHT. 

7. HanniueTe MeTOfl, komto OTne^aTBa uncfipnTe Ha flafleHo fleceTM4H0 <-\v\cno 
b o6paTeH pefl. HanpuMep 256, Tpa6Ba fla 6"bfle OTne^aTaHO KaTO 652. 

8. HanniueTe nporpaMa, koato npecM^Ta m OTne^aTBa n! 3a bcako n b 
MHTepBa/ia [l . . 100] . 

9. HanniueTe nporpaMa, kohto pewaBa c/ieflHMTe 3afla4n: 

- 06p"bifla nocneflOBaTe/iHOCTra Ha uncfipnTe Ha eflHO <-\v\cno. 

- ripecMATa cpeflHOTO apnTMeTM4H0 Ha flafleHa peflnua. 

- PeiuaBa /lMHeMHOTO ypaBHeHne a * x + b = 0. 

C"b3flaMTe noflxoflfliflu MeTOflu 3a bca Ka eflHa 0T3afla4MTe. 

HanniueTe nporpaMaTa TaKa, <-\e Ha noTpe6nTe/ia fla My 6"bfle M3BefleH0 
TeKCTOBO MeHK), ot KoeTO fla M36npa KOfl 3afla4a fla peiuaBa. 

HanpaBeTe npoBepKa Ha BxoflHMTe flaHHn: 

- fleceTM4H0T0 4mc/io Tpa6Ba fla e HeoTpnuaTe/iHO. 

- PeflnuaTa He Tpa6Ba fla e npa3Ha. 

- KoecjDnuneHTbT a He Tpa6Ba fla e 0. 

10. HanniueTe MeTOfl, komto yMHOwaBa flBa MHoro^/ieHa. 
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PeujeHiin m yni>TBaHM5i 

1. M3no/i3BaMTe MeTOfl c napaMerbp string. 

2. M3no/i3BaMTe cbomctboto Max (a, b, c) =Max(Max(a, b) , c) . 

3. M3no/i3BaMTe ocTarbKa npn nenenwe Ha 10 v\ switch KOHcrpyKu,i/iflTa. 

4. MeTOflvr Tpa6Ba fla npi/ieMa KaTO napaMerbp MacuB ot 4nc/ia (int[]) m 

TbpceHOTO 4MC/10 (int). 

5. E/ieMeHTMTe Ha ntpBa i/i nocneflHa no3nu,i/m b MacuBa, me 6"bflaT 

CpaBHflBaHM CbOTBeTHO CaMO C fleCHMfl M JieBMfl CM CbCefl. 

6. MoflncjDMunpaMTe MeTOfla, MMn/ieMeHTupaH b npeflxoflHaTa 3afla4a. 

7. MMa flBa Ha^MHa: 

ri"bpBM Ha4i/iH : HeKa 4mc/ioto e num. floKaTO num # 0 OTne^aTBaMe 
noc/ieflHaTa My uncfipa (num % 10) v\ cnefl TOBa pa3fle/iflMe num Ha 10. 

Btopm Ha4MH : npeo6pa3yBaMe 4mc/ioto b string v\ ro ome^aTBaMe 0T3afl 
Hanpefl 4pe3 for umktd/i. 

8. Tpa6Ba fla MMn/ieMeHTupaTe co6cTBeH MeTOfl 3a yMHOxeHne Ha ro/ieMM 
ue/in 4nc/ia, TbM KaTO 100! He Moxe fla ce c"b6epe b long. MoxeTe fla 
npeflCTaBMTe <-\v\cnara b MacuB b o6paTeH pefl, c no eflHa uncfipa B"bB BceKM 
e/ieMeHT. Hanpi/iMep 4mc/ioto 512 MO>xe fla ce npeflCTaBM KaTO {2, 1, 5}. 
Cnep, TOBa yMHoxeHneTo MO>xe fla ro pea/iM3npaTe, Kaicro CTe y-imiki b 
y^miwme (yMHOKaBaTe u,m£pa no uncfipa v\ cb6npaTe pe3y/iTaTMTe c 
OTMecTBaHe Ha pa3pflfli/rre). 

9. C"b3flaMTe ntpBO Heo6xofli/iMi/rre bm MeTOflM. M e h kjto pea/iM3npaMTe 4pe3 
M3Be>KflaHe Ha cni/icbK ot HOMepupaHM p,ev\cTBv\n (1 - o6p"biflaHe, 2 - 
cpeflHO apnTMeTM4H0, 3 - ypaBHeHne) v\ M36op Ha <-\v\cno Me>Kfly 1 n 3. 

10. M3no/i3BaMTe MacuBM 3a npeflcraBHHe Ha m Horo4/ieHMTe m npaBM/iaTa 3a 
cb6npaHe m yMHoxeHne, komto no3HaBaTe ot MaTeMaTMKaTa. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Cofywn 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ B-bBefleHne b nporpaMnpaHeTO (c Java, C# v\ C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTkmecKM ynpa>KHeHkm 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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ABTOp 

PaflOc/iaB MBaHOB 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacToaiuaTa TeMa me ce 3ano3HaeM c peKypci/iflTa i/i HeMHMTe npmio>KeHMfl. 
PeKypcuflTa npeflcraBJiflBa Momina TexHMKa, npn kohto eflMH MeTOfl M3BMKBa 
caM ce6e cm. C Hea MoraTfla ce pewaBaT cjiokhm KOM6nHaTopHM 3afla4M, npn 
komto c zieKOTa MoraT fla 6"bflaT M34epnBaHM pa3/iM4HM KOM6nHaTopHM kohcJdm- 
rypaunn. IHe bm noKaweM mhoto npuMepn 3a npaBM/iHO v\ HenpaBM/iHO 
M3no/i3BaHe Ha peKypcua i/i me bm y6ep,v\M ko/iko no/ie3Ha Mowe aa e ta. 
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KaxBO e peKypciin? 

PeKypcuflTa e nporpaMHa TexHMKa, 4mato npaBM/iHa ynoTpe6a boam ao e/ie- 
ra hth m peiueHMfl Ha onpefle/ieHM npo6/ieMM. noHAKora HefiHOTO M3no/i3BaHe 
MO>Ke fla onpocTM 3Ha4MTe/iH0 KOfla v\ fla noflo6pn 4eTMM0CTTa My. 

EflMH o6eKT Hapn^aMe peKypcuBeH, aKO cbfltpwa ce6e cm v\nv\ e flecjjMHupaH 
4pe3 ce6e cm. 

PeKypcun e nporpaMHa TexHMKa, npn kohto flafleH mctoa M3BMKBa caM 
ce6e cm npn pewaBaHeTO Ha onpefle/ieH npo6/ieM. TaKMBa MeTOflu Hapi/maMe 
peKypcuBHM. 

ripnMep 3a peKypciin 

HeKa pa3meflaMe 4nc/iaTa Ha OM6oHa4M. ToBa ca 4/ieHOBeTe Ha cneflHaTa 
peflnua: 

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ... 

BceKi/i 4/ieH Ha peflnuaTa ce no/iy^aBa KaTO cyMa Ha npeflxoflHi/rre flBa. I~l"bp- 
BMTe flBa M/ieHa no flecj)MHMUMfl ca paBHM Ha 1, T.e. b cmia e: 

Fi - F 2 = 1 

F| = Fn + F|-2 (3a i > 2) 



M3xo>KflaMKM flupeKTHo ot flecfiMHMUMflTa, Mo>KeM fla pea/iM3npaMe c/ieflHua 
peKypcuBeH MeTOfl 3a HaMnpaHe Ha n-TOTo <-\v\cno Ha OnGoHa^n: 



public static long 


fib (int n) { 


if (n <= 2) 




return 1 ; 




return fib(n - 1 

} 


) + £Lb(n - 2) ; 



T03M npuMep hm noKa3Ba, ko/iko npocTa m ecTecTBeHa Mowe fla 6"bfle pea/in- 
3aunaTa Ha flafleHO peiueHne c noMomra Ha peKypcua. 



Ot flpyra CTpaHa, tom MO>Ke fla hm c/iy>KM m KaTO npi/iMep, ko/iko Tpa6Ba fla 
CMe BHMMaTe/iHM npn M3no/i3BaHeTo Ha peKypcua. MaKap v\ MHTyMTM bho, 
TeKyiflOTO peiueHne e eflMH ot K/iacn^ecKUTe npuMepn, KoraTO M3no/i3BaHeTO 
Ha peKypci/ifl e MSK/iw^MTe/iHO HeedpeKTMBHO, nopaflu m hokbctboto M34nc/ie- 
HMfl (Ha eflHM m cbiflu 4/ieHOBe Ha peflnuaTa) b c/ieflCTBue Ha peKypcuBHMTe 

M3BMKBaHMfl. 

Ha npeflMMCTBaTa v\ HeflOCTaTbUMTe ot M3no/i3BaHe Ha peKypcua, me ce cnpeM 
BfleTaM/in Ma/iKO no-KbCHO b HacToaiflaTa TeMa. 
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ripnKa m KOCBeHa peKypckm 

KoraTo b thjioto Ha MeTOfl ce M3B"bpujBa o6p"biueHne KbM cbiuna mctoa, 
Ka3BaMe, <-\e MeTOAvr e npnKO peKypcuBeH. 

Ako MeTOfl A ce o6p"bifla KbM MeTOfl B, B KbM C, a C othobo KbM A, Ka3BaMe, 
<-\e MeTOfltT A, KaKTO m MeTOflMTe B m C ca HenpnKO (kocbcho) peKypcuBHM 

M/1M B33M MHO-peKypCMBHM . 

BepuraTa ot M3BMKBaHMfl npn KocBeHaTa peKypcua Mowe fla cbfltpxa 
MHO>KecTBO MeTOflu, KaKTO m pa3KnoHeHMfl, T.e. npw Ha/iM4ne Ha eflHO yc/iOBue 
ce M3BMKBa eflMH MeTOfl, a npi/i pa3/iM4H0 yc/iOBue ce m3bm KBa flpyr. 

fl-bHO Ha peKypciiflTa 

Pea/iM3npaMKM peKypci/m, Tpa6Ba fla CMe curypHM, <-\e c/iefl KpaeH 6poM 
cTbnKM me no/iy4MM KOHKpeTeH pe3y/iTaT. 3aTOBa Tpa6Ba fla MMaMe noHe 
eflMH cny<-\av\, 4neTo peweHi/ie MoweM fla HaMepuM flupeKTHO, 6e3 peKypcuBHO 
M3BMKBaHe. Te3i/i c/iynan Hapn^aMe atjho Ha peKypcmiTa. 

B npuMepa c Muc/iaTa Ha On6oHa4M, fl"bHOTO Ha peKypcuaTa e c/iynaaT, KoraTo 
n e no-Ma/iKO mii/i paBHO Ha 2. I~lpi/i Hero MOweM flupeKTHO fla BtpHeM pe3y/i- 
TaT, 6e3 fla MSBtpiuBaMe peKypcuBHM M3BMKBaHMfl, Tbki KaTO no flecjjMHuunfl 
rrbpBMTe flBa <-\nena Ha peflnuaTa Ha On6oHa4M ca paBHM Ha 1. 

Ako flafleH peKypci/iBeH MeTOfl ha Ma a^ho Ha peKypcuaTa, th cTaBa 6e3KpaMHa 

M pe3y/lTaTbT e StackOverf lowException. 

Ci>3AaBaHe Ha peKypcuBHM MeTOflki 

KoraTO c"b3flaBaMe peKypcuBHM MeTOflu, Tpa6Ba pa36neM 3afla4aTa, kohto 
peujaBaMe Ha nofl3afla4M, 3a 4neT0 peiueHne MOweM fla M3no/i3BaMe cbiflna 
a/iropnTbM (peKypcuBHO). 

KoM6nHnpaHeTO Ha peweHi/iflTa Ha bcm^km nofl3afla4M, Tpa6Ba fla boah ao 
peiueHne Ha M3X0AHaTa 3aAa4a. 

ripn bchko peKypcuBHO M3BMKBaHe, npo6/ieMHaTa 06/iacT Tpa6Ba p,a ce 
orpaHM^aBa TaKa, <-\e b A^AeH momcht p,a AOCTurHeM a^hoto Ha peKypcu^Ta, 
T.e. BCM4KM noA3aAa4M Tpa6Ba p,a ce crpeMAT p,a AOCTi/irHaT a^hoto Ha 
peKypcuaTa. 

PeKypcuBHO M3Hnc/iflBaHe Ha 4>aKTopne/i 

M3no/i3BaHeTO Ha peKypcua me mitocrpi/ipaMe c eAUH K/iacn4ecKM npi/iMep - 
peKypcuBHO M34nc/iflBaHe Ha cjDaKTopne/i. 

OaKTopne/i ot n (3anncBa ce n!) e npon3BeAeHneTO Ha e ere cTBe h MTe <-\v\cna ot 
1 ao n, KaTO no Ae4>kiHkiL(kifl 0! = 1. 

n! = 1.2.3...n 
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PeKypeHTHa Aea>kiHkiu,kiH 

ripn c"b3flaBaHeT0 Ha HaiueTO peiueHne, mhoto no-yflo6HO e fla M3no/i3BaMe 
cbOTBeTHaTa peKypeHTHa flecjjMHuunfl Ha cjjaKTopne/i: 

n! = 1, npn n = 0 

n! = n.(n-l)! 3a n>0 

HaMMpaHe Ha peKypeHTHa 3aencMMOCT 

Ha/iM4neT0 Ha peKypeHTHa 3aBMCMM0CT He BMHarn e o^eBUflHO. noHHKora ce 
Ha/iara caMM fla a oTKpneM. B Haujua c/iy^aM mokcm fla HanpaBMM TOBa, 
aHa/iM3npaMKM npo6/ieMa m npecMATaMKM cto m h o ctm Te Ha cffaKTopne/i 3a 

n"bpBMTe HflKO/IKO eCTeCTBeHM 4MC/ia. 



0! = 1 

1! = 1 = 1.1 = 1.0! 
2! = 2.1 = 2.1! 
3! = 3.2.1 = 3.2! 
4! = 4.3.2.1 = 4.3! 
5! = 5.4.3.2.1 = 5.4! 



Ot TyK ziecHO ce BM>Kfla peKypeHTHaTa 3aBMCMMocT: 



n! = n.(n-l)! 

Pea/iM3ai4M5i Ha a/iropnn»Ma 

fltHOTO Ha HawaTa peKypcua e npocTMAT c/iy^aM n = 0, KoraTO cTOMHocTTa Ha 
cj)aKTopne/i e 1. 

B ocTaHa/iMTe c/iy^aM, pewaBaMe 3afla4aTa 3a n-1 v\ yMHO>KaBaMe nojiy^eHi/m 
pe3y/iTaT no n. TaKa c/iefl KpaeH 6poM cTbnKM, etc curypHOCT me flocTurHeM 
fltHOTO Ha peKypcuflTa, noHe>Ke Me>Kfly Own MMa KpaeH 6poki ecTecTBeHM 

HMC/ia. 

C/iefl KaTO MMa Me Ha/inue Te3M k/ikj^obm ycnoBi/m, mokcm fla pea/iM3npaMe 

MeTOfl M34MC/lflBaifl ct>aKTopi/ieji. 



public static long factorial (int n) { 
/ / The bottom of the recursion 
if (n == 0) { 
return 1 ; 

} 

// Recursive call: the method calls itself 
else { 

return n * factorial (n - 1); 

} 
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} 



M3no/i3BaMKM T03M MeTOfl, MO>KeM fla cb3flafleM npM/io>KeHMe, KoeTO 4eTe ot 
K0H30/iaTa ufl/io 4Mc/io, M34nc/iflBa cffaKTopne/ia My m OTne^aTBa no/iy^eHaTa 
ctomhoct: 



RecursiveFactorial . 


java 


import j ava . util . Scanner ; 




public class RecursiveFactorial { 




public static void main ( String [ ] args 


) { 


Scanner input = new Scanner ( System . 


in) ; 


System . out .print ( "n = "); 




int n = input . next Int () ; 




long factorial = factorial (n) ; 




System. out .printf ( "%d! = %d%n", n, 


factorial ) ; 


input . close ( ) ; 

} 




public static long factorial (int n) { 




/ / The bottom of the recursion 




if (n == 0) { 




return 1 ; 

} 

// Recursive call: the method calls 




itself 


else { 




return n * factorial (n - 1 ) ; 

} 

} 

} 





Eto KaicbB me e pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha ripi/i/iowei-meTO, aKO BtBeaeM 
5 3a ctomhoct Ha n: 



n = 5 

5! = 120 



PeKypciifl m/im MTepauMfi 

M3HMc/ieHneT0 Ha cffaKTopne/i 4ecro ce flaBa KaTO npuMep npn o6acHeHneTo 
Ha noHATneTo peKypcua, ho b to3m c/iy^aM, KaKTO m b pe^nua flpyrn, 
peKypcuflTa p,ane<-\ He e HaM-,qo6pi/m noflxofl. 
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HecTo, aKO e 3aflafleHa peKypeHTHa flecfjuHnunfl Ha npo6/ieMa, peKypeHTHOTO 
peiueHne e mhtymtmbho m He npeflcraB/iflBa TpyqHOcr, flOKaTO MTepaTMBHo 
(noc/ieflOBaTe/iHo) peiueHne He BMHarn e o^eBUflHO. 

B KOHKpeTHMfl c/iynaM, pea/iM3aunflTa Ha MTepaTMBHO peiueHne e cbiuo 
TO/iKOBa KpaTKa, ho no-ec()eKTMBHa: 



public static long factorial (int n) { 

long result = 1; 

for (int i = 1; i <= n; i++) { 
result = result * i; 

} 

return result; 

} 



ripeflMMCTBaTa m HeflocTaTbunTe npn M3no/i3BaHeTo Ha peKypcua m MTepauna 
me pa3r/ieflaMe Ma/iKO no-HaTarbK b HacroflmaTa TeMa. 

Cara Tpa6Ba fla 3anoMHi/iM, <-\e npeflu fla npucTbnuM icbM pea/iM3aunflTa Ha 
peKypcuBHO peiueHne, Tpa6Ba fla noMnc/iMM m 3a MTepaTMBeH BapnaHT, cnefl 
KoeTo fla M36epeM no-flo6poTO peiueHne cnopefl KOHKpeTHaTa cuTyauna. 

HeKa ce cnpeM Ha ome eflMH npi/iMep, icbfleTo MoweM fla M3no/i3BaMe peKypcua 
3a peiuaBaHe Ha npo6/ieMa, KaTo me pa3meflaMe v\ MTepaTMBHO peiueHne. 

MMMTai4Mfl Ha N B/10>KeHM UMK-b/ia 

HecTo ce Ha/iara fla nmueM BJio>KeHi/i umk/im. KoraTO Te ca flBa, Tpn m/im flpyr 
npeflBapnTe/iHO M3BecTeH 6poM, TOBa CTaBa necno. Ako 6poaT mm, o6a4e, He e 
npeflBapnTe/iHO M3BecTeH, ce Ha/iara fla TbpcuM a/uepHaTMBeH noflxofl. TaKtB 
e c/iy^aaT b cneflBamaTa 3afla4a. 

fla ce Hanniue nporpaMa, koato cuMy/iupa nsnt/iHeHneTO Ha n B/iOKeHki umktj- 
Jia ot l flo k, KtfleTO NuKce B"bBe>KflaT ot noTpe6nTe/ia. Pe3y/iTarbT ot m3- 
rrb/iHeHMeTO Ha nporpaMaTa, Tpa6Ba fla e eKBMBa/ieHTeH Ha M3n"b/iHeHneTo Ha 
c/ieflHua dppameHT. 



for (al = 1; al <= K; al++) 




for (a2 = 1; a2 <= K; a2++) 




for (a3 = 1; a3 <= K; a3++) 




for (aN = 1; aN <= K; aN++) 




System. out .printf ( "%d %d %d . 


. %d \n", 


al , a2 , a3 , ... , aN) ; 





HanpuMep npn N = 2 m K = 3 (KoeTo e eKBMBa/ieHTHo Ha 2 B/io>KeHM umcb/ia 
ot 1 flo 3) m npn N = 3 m K = 3, pe3y/iTaTMTe Tpa6Ba fla ca cbOTBeTHo: 
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A/iropi/iTbMvr 3a pewaBaHe Ha Ta3M 3aflaMa He e TaKa o^eBMfleH, Kaicro b 
npeflHi/ifl npuMep. HeKa pa3r/ieflaMe flBe pa3/iM4HM peiueHMfl - eflHOTO 
peKypcuBHO, a flpyroTO MTepaTMBHO. 



BceKM pefl ot pe3y/iTaTa, MO>KeM fla pa3rvie>KflaMe KaTo HapeaeHa nocneflOBa- 
Te/iHOCT ot N Muc/ia. n^pBOTO 4Mc/io npeflcraB/iflBa TeKymaTa ctomhoct Ha 
6pofl4a Ha ntpBUfl umcb/i, btopoto Ha BTopua v\ t.h. Ha BCflKa eflHa no3nunfl, 
MO>xeM fla MMaMe ctomhoct Me>Kfly 1 n K. PeweHi/ieTO Ha HaiuaTa 3aflaMa ce 
CBe>Kfla flo HaMnpaHeTO Ha bcm^km HapefleHM N-topkm 3a flafleHM NuK. 

B/10>KeHM LJMKJ1M - p6KypCMB6H Bdpkld HT 

ri"bpBMflT npo6/ieM, komto ce M3npaBfl npefl Hac e HaMnpaHeTO Ha peKypeHTHa 
3aBMCMM0CT. 3a Ta3M ue/i, HeKa ce Br/ieflaMe Ma/iKO no-BHMMaTe/iHO b npn- 
Mepa ot yc/iOBneTO Ha 3afla4aTa. 

3a6e/ifl3BaMe, <-\e aKO CMe npecMeTHa/in peiueHneTo 3a N = 2, to peiueHMeTO 
3a N = 3 MOweM ^a no/iy-ii/iM, KaTo nocTaBMM Ha rrbpBa no3nuna BCflKa eflHa 
ot cto mho cTMTe Ha K (b c/iy^afl ot 1 flo 3), a Ha ocTaHa/iMTe 2 no3MUMM 
nocTaBAMe nocneflOBaTe/iHO BCflKa ot abomkhtc 41/icna, no/iy^eHM ot peiue- 
HueTO 3a N = 2. MoweM fla npoBepuM, <-\e TOBa npaBM/io Ba>KM m npn 
ctomhoctm Ha N no-ro/ieMM OT 3. 

TaKa no/iy^aBaMe cneflHaTa 3aBMCMM0CT - 3ano4BaMKM ot rrbpBa no3nunfl, 
nocTaBAMe Ha TeKymaTa no3nunfl BCflKa eflHa ot cto mho CTMTe ot 1 flo K v\ 
npofl"b/i>KaBaMe peKypcuBHO cbc cneflBamaTa no3nunfl. ToBa npofl"b/i>KaBa, flo- 
KaTO flocTurHeM no3MUMfl N, c/iefl KoeTO OTne^aTBaMe nony-\eHv\5\ pe3y/iTaT. 
Eto KaK M3r/ie>Kfla v\ cbOTBeTH mat MeTOfl Ha Java: 



public static void nestedLoops (int currentLoop) { 
if (currentLoop == numberOf Loops) { 
prin tLoops ( ) ; 
return; 

} 

for (int counter=l; counte r<=n umberOfl tera ti ons; counter++) { 
1 oops [ currentLoop] = counter; 
nestedLoops ( currentLoop + 1) ; 

} 
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} 



nocneflOBaTe/iHOCTra ot ctomhoctm me na3MM b MacuB Hape^eH loops, komto 
npn Hy>Kfla me 6"bfle OTne^aTBaH ot MeTOfla printLoops() . 

MeTOflvr nestedLoops (...) MMa eflMH napaMerbp, yi<a3Bam. TeKymaTa no3nuna, 
Ha KOflTO me nocTaBAMe ctomhoctm. 

B uMKt/ia, nocTaBAMe nocneflOBaTe/iHO Ha TeKymaTa no3MUMfl BCflKa eflHa ot 

B"b3M0>KHMTe CTOMHOCTM ( n pO M e H/l M B3Ta numberOf Iterations Cbfl"bp>Ka CTOM- 

HOCTTa Ha K BtBefleHa ot noTpe6MTe/ia), cnefl KoeTO M3BMKBaMe peKypcMBHO 
MeTOfla nestedLoops (...) 3a c/ieflBaiflaTa no3MUMfl. 

fltHOTO Ha peKypcMATa ce flOCTMra, KoraTO TeKymaTa no3MUMfl cTaHe paBHa Ha 
N ( n pom e H/i m BaTa numberOf Loops cbfl"bp>Ka cTOMHOCTTa Ha N BtBefleHa ot 
noTpe6MTe/ia). B T03M momcht MMaMe ctomhoctm Ha bcm^km no3MUMM m OTne- 
4aTBaMe nocneflOBaTe/iHOCTTa. 

Eto m ua/iocTHa pea/iM3auMfl Ha peiueHMeTo: 

Recurs iveNestedLoops . java 



import j ava . util . Scanner ; 

public class RecursiveNestedLoops { 
public static int numberOf Loops; 
public static int numberOf Iterations ; 
public static int[] loops; 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 

System . out .print ( "N = "); 
numberOf Loops = input . next Int () ; 

System . out .print ( "K = "); 

numberOf Iterations = input . nextlnt () ; 

input . close ( ) ; 

loops = new int [numberOf Loops] ; : 
nestedLoops (0) ; 

} 

public static void nestedLoops (int currentLoop) { 
if (currentLoop == numberOf Loops) { 
prin tLoops ( ) ; 
return; 
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} 

for (int counter=l ; counter <=numberOf Iterations ; counter++ ) { 
1 oops [ currentLoop] = counter; 
nestedLoops ( currentLoop + 1); 

} 

} 

public static void printLoops ( ) { 

for (int i = 0; i < numberOf Loops ; i++) { 
System. out .printf ( "%d ", loops [i]); 

} 

System . out .print In ( ) ; 

} 

} 



Ako cTapTupaMe npn/iOKeHneTO m BtBefleM 3a ctomhoctm Ha n m k cbOTBeTHO 
2 m 4, me no/iy4MM c/ieflHua pe3y/iTaT: 

N = 2 

K = 4 

1 1 

1 2 

1 3 

1 4 

2 1 
2 2 
2 3 

2 4 

3 1 
3 2 
3 3 

3 4 

4 1 
4 2 
4 3 
4 4 



B MeTOfla main(...) B"bBe>KflaMe ctomhoctm 3a n m k, c"b3flaBaMe MacMBa, b 
komto me na3MM noc/ieflOBaTe/iHOcira ot ctomhoctm, c/iefl KoeTO M3BMKBaMe 
MeTOfla nestedLoops (...), 3ano4BaMKM ot ntpBa no3MUMfl. 

3a6e/ie>KeTe, <-\e KaTo napaMeTbp Ha MeTOfla noflaBaMe 0, noHewe na3MM 
noc/ieflOBaTe/iHocTTa ot ctomhoctm b MacMB, a Ka kto Be^e 3HaeM, HOMepauM- 
aTa Ha e/ieMeHTMTe b MacMB 3ano4Ba ot 0. 

MeTOfltT printLoops () o6xo>Kfla bcm4km e/ieMeHTM Ha MacMBa m tm OTne^aTBa 
Ha K0H30/iaTa. 
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B/lOHCeHM I4MK/1M - MTepaTMBeH BapMaHT 

3a pea/iM3aunflTa Ha MTepaTMBHo peweHi/ie, MOweM aa M3no/i3BaMe cnep,Hv\a 
a/iropnTbM, komto Ha BCflKa MTepaunfl HaMupa cneflBamaTa nocneflOBaTe/iHOCT 
ot Huc/ia m a OTne^aTBa: 

1. B Ha^a/iHO cbCTOAHne Ha bcm^km no3MUMM nocraBHMe 4mc/ioto 1. 

2. OTne^aTBaMe TeKymaTa nocneflOBaTe/iHocT ot 41/icna. 

3. yBe/iM4aBaMe c eflUHnua 4mc/ioto HaMnpam.0 ce Ha no3nunfl N. Ako 
no/iy^eHaTa ctomhoct e no-ro/iflMa ot K, 3aMeHHMe a c 1 n yBe/ii/maBaMe 
c eflMHuua cTOMHOcira Ha no3MUMfl N-l. Ako m HekmaTa ctomhoct e 
CTaHa/ia no-ro/iflMa ot K, cbm.o a 3aMeHHMe c 1 m yBe/in^aBaMe c 

eflMHMUa CTOMHOCTTa Ha n03ML4Mfl N-2 M T.H. 

4. Ako CTOMHOCTTa Ha rrbpBa no3nuna, e CTaHa/ia no-ronaMa ot K, 
a/iropi/iTbMvr npuK/iw^Ba pa6oTa. 

5. npeMMHaBaMe KbM cTbnKa 2. 

CneflBa npuMepHa pea/iM3aunfl Ha onucaHna a/iropnTbM: 



IterativeNestedLoops . java 



import j ava . util . Scanner ; 

public class IterativeNestedLoops { 
public static int numberOf Loops; 
public static int numberOf Iterations ; 
public static int[] loops; 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ■ 

System. out .print ("N = "); 

numberOf Loops = input . next Int () ; 

System . out .print ( "K = "); 

numberOf Iterations = input . nextlnt () ; 

input . close ( ) ; 

loops = new int [numberOf Loops] ; 
nestedLoops ( ) ; 

} 

public static void nestedLoops ( ) { 
initLoops ( ) ; 
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int currentPosition; 

while (true) { 

prin tLoops ( ) ; 

currentPosition = number Of Loops - 1 ; 

loops [currentPosition] = loops [currentPosition] + 1 ; 

while (loops [currentPosition] > numberOf Iterations) { 
loops [currentPosition] = 1 ; 
currentPosition--; 

if (currentPosition < 0) { 
return; 

} 

loops [currentPosition] = 1 oops [currentPosition ] + 1; 

} 

} 

} 

public static void ini tLoops () { 

for (int i = 0; i < numberOf Loops; i++) { 
loops [i] = 1; 

} 

} 

public static void printLoopsO { 

for (int i = 0; i < numberOf Loops; i++) { 
System . out .printf ( "%d ", loops [i] ); 

} 

System . out .print In ( ) ; 

} 

} 



MeTOflMTe main(...) M printLoopsO ca CblUklTe, KaKTO B pea/lM3aUMflTa Ha 
peKypcuBHOTO peiueHne. 

Pa3/iM4eH e MeTOfla nestedLoops () , komto cera pea/iM3npa a/iropnTbMa 3a 
MTepaTMBHO peiuaBaHe Ha npo6/ieMa m nopaflu TOBa He npneMa napaMeTbp, 
KaKTO b peKypcuBHMfl BapnaHT. 

B caMOTO Ha^a/io Ha to3m MeTOfl M3BMKBaMe MeTOfla initLoops () , komto 06- 
xo>Kfla e/ieMeHTMTe Ha MacuBa m nocTaBa Ha bcm^km no3MUMM eflUHnun. 

CTbnKMTe Ha a/iropnTbMa pea/iM3npaMe b 6e3KpaeH unK"b/i, ot komto me M3/ie- 
3eM b noflxoflfliu MOMeHT, npeKpaTABaMKM M3n"b/iHeHneT0 Ha MeTOfla 4pe3 one- 

paTOpa return. 

MHTepeceH e Ha4MH"bT, no komto pea/iM3npaMe cTbnKa 3 ot a/iropnTbMa. npo- 
BepKaTa 3a ctomhoctm no-ro/ieMM ot K, 3aMeHAHeTo mm c eflUHnua m yBe/iM4a- 
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BaHeTO Ha cTOMHocrra Ha npeflxoflHa n03m.1i/ifl (cnefl KoeTo npaBMM cbmaTa 
npoBepKa v\ 3a Hea), pea/iM3npaMe c noMOurra Ha eflMH while umktd/i, b komto 
B/iM3aMe caMO aKO CTOMHocrra e no-ro/iflMa ot K. 

3a ue/iTa ntpBo 3aMeHHMe CTOMHocrra Ha TeKymaTa no3nui/m c ep,v\Hv\u,a. C/iefl 
TOBa TeKyma craBa no3nunflTa npefli/i Hea. noc/ie yBe/ii/maBaMe CTOMHocrra Ha 
HOBaTa no3Munfl c eflMHuua v\ ce Bp^maMe b Ha^a/iOTO Ha unK"b/ia. Te3M 
flekicTBMfl npoflt/ixaBaT, flOKaTO CTOMHocrra Ha TeKyma no3nunfl He ce OKawe 
no-Ma/iKa m/im paBHa Ha K (npoMeH/iMBaTa numberof iterations cbfltpxa 
CTOMHocrra Ha K), npi/i KoeTO M3/iM3aMe ot unK"b/ia. 

B m o m e HTa , KoraTO Ha ntpBa no3nuna cTOMHOcira craHe no-ro/iflMa ot K (TOBa 
e MOMeHTbT, KoraTO Tpa6Ba fla npuK/iro^MM i/i3n"b/iHeHi/ieTo), Ha HefiHO macto 
nocraBHMe eflUHnua v\ oni/iTBaMe fla yBe/ii/mi/iM CTOMHocrra Ha npeflxoflHaTa 
no3MUMfl. B T03M MOMeHT CTOMHocrra Ha npoMeH/iMBaTa CUrrentPosition 
cTaBa OTpnuaTe/iHa (noHewe rrbpBaTa no3i/mi/m b MacuB e 0), npn KoeTo 
npeKpaTABaMe i/i3n"b/iHeHi/ieT0 Ha MeTOfla 4pe3 onepaTopa return. C TOBa 3a- 
fla^aTa hm e M3n"b/iHeHa. 

Kora fla M3no/i3BaMe peKypckin m Kora MTepauiin? 

KoraTO a/iropi/iTbMvr 3a pewaBaHe Ha flafleH npo6/ieM e peKypcuBeH, pea/in- 
3npaHeTo Ha peKypcuBHO peiueHne, Mowe fla 6"bfle mhoto no-4eT/iMBO v\ e/ie- 
raHTHO ot pea/iM3npaHeT0 Ha MTepaTMBHO peiueHne Ha cbiflna npo6/ieM. 

rioHAKora flecjDMHupaHeTO Ha eKBMBa/ieHTeH MTepaTMBeH a/iropurbM e 3Ha4i/i- 
Te/iHO no-TpyflHO m He e ziecHO fla ce flOKawe, <-\e flBaTa a/iropnTbMa ca eKBM- 

Ba/ieHTHM. 

B onpefle/ieHM c/iy^an, 4pe3 M3no/i3BaHeTO Ha peKypcua, MO>xeM fla nocTur- 
HeM mhoto no-npocTM, KpaTKM v\ ziecHM 3a pa36npaHe peiueHna. 

Ot flpyra CTpaHa, peKypcuBHMTe M3BMKBaHHfl, MO>xe fla KOHcyM upaT mhoto 
noBe^e pecypcn i/i naMeT. I~lpi/i bchko peKypci/iBHO i/i3Bi/iKBaHe, b cTeKa ce 
3afle/ia HOBa naMeT 3a apryMeHTi/rre, jiOKa/iHi/rre npoMeH/iMBM v\ Bp"bmaHi/rre 
pe3y/iTaTM. I~lpi/i npehca/ieHo mhoto peKypcuBHM M3BMKBaHMfl MO>Ke fla ce nony- 
4M npent/iBaHe Ha crei<a, nopaflu HeflocTur Ha naMeT. 

B flafleHM cMTyaunn peKypcuBHMTe peiueHMfl MO>xe fla ca mhoto no-TpyflHM 3a 
pa36npaHe i/i npoc/ieflHBaHe ot cbOTBeTHMTe MTepaTMBHM pemenwn. 

PeKypcuflTa e MOiflHa nporpaMHa TexHMKa, ho Tpa6Ba BHMMaTe/iHO fla npeue- 
H^BaMe, npeflu fla a M3no/i3BaMe. I~lpi/i HenpaBM/iHa ynoTpe6a, ta Mo>xe fla flo- 
Befle flo HeecJpeKTMBH v\ m TpyflHM 3a pa36npaHe v\ noflflp"b>KKa peiueHna. 

Ako 4pe3 M3 no/13 BaHeTO Ha peKypcua, nocTuraMe no-npocTo, KpaTKo m no- 
ziecHO 3a pa36npaHe peiueHne, KaTO TOBa He e 3a cMeTKa Ha ecfieKTMBHocTTa v\ 
He npeflM3BMKBa flpyrn cTpaHM4HM ecfieKTM, ToraBa MO>xeM fla npeflno^eTeM 
peKypcuBHOTO peiueHne. B npoTMBeH c/iynaM, e flo6pe fla noMnc/iMM fla/in He e 
no-noflxoflfliflo fla M3no/i3BaMe MTepauna. 
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HMc/ia Ha fl>n6oHaHM - 3a 1140 peKypcMHTa e 
HeecjieKTMBHa? 



HeKa ce BtpHeM othobo KtM npuMepa c HaMnpaHeTo Ha n-TOTO mmc/io Ha 
OM6oHa4M m fla pa3r/ieflaMe no-noflpo6HO peKypcuBHOTO peiueHMe: 



public static long 


fib (int n) { 


if (n <= 2) { 




return 1 ; 

} 

return fib (n - 1 

} 




) + £Lb(n - 2) ; 



ToBa peiueHne e mhtymtmbho, KpaTKO m ziecHO 3a pa36npaHe. Ha nptB nomea 
M3r^e>Kfla, <-\e TOBa e nyaeceH npuMep 3a npM/io>KeHMe Ha peKypcuaTa. 
McTMHaTa e, <-\e TOBa e eflMH ot K/iacn^ecKUTe npuMepn 3a Henoflxoflflm.o M3- 
no/i3BaHe Ha peKypcua. HeKa crapn/ipaMe c/ieflHOTo npM/io>KeHMe: 



Recurs iveFibonacci . java 



import j ava . util . Scanner ; 

public class RecursiveFibonacci { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ■ 
System . out .print (" n = "); 
int n = input . next Int () ; 

long result = fib(n) ; 

System. out .printf ( "F%d = %d%n", n, result); 
input . close ( ) ; 

} 

public static long fib (int n) { 

if (n <= 2) { 
return 1 ; 

} 

return fib(n - 1) + fib(n - 2) ; 

} 

} 



Ako 3aflafleM KaTO ctomhoct n = 100, M34nc/ieHMflTa me oTHeMaT mhoto fl"b/iro 
BpeMe (eflBa sua hhkom me M34aKa To/iKOBa fl"b/iro, <-\e aa b\ap,\a pe3y/iTaTa). 
npn4MHaTa 3a TOBa e, <-\e noflo6Ha pea/iM3aunfl e v\3Kn\o , -\v\TenHO HeecfieKTMB- 
Ha. Bcako peKypcuBHO M3BMKBaHe BOflu c/iefl ce6e cm om.e flBe, npn KoeTo 
fltpBOTO Ha M3BMKBaHMflTa pacTe eKcnoHeHuna/iHO, KaKTO e noi<a3aHO Ha 
4)nrypaTa: 
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fib(7) 



fib(6) 



fib(5) 



fib(5) 



fib(4) 



fib(4) 



fib(3) 



fib(4) 



fib(3) 



fib(3) fib(2) 



fib(3) fib(2) fib(2) fib(1) fib(2) fib(1) 



fib(3) fib(2) fib(2) fib(1) 



fib(2) fib(1) 



fib(2) fib(1) 

BpoflT Ha cTbnKMTe 3a M34Mc/ieHne Ha fib(lOO) e ot nopafltKa Ha 1.6 Ha 
CTeneH 100 (TOBa ce flOKa3Ba MaTeMaTi/mecKM), flOKaTO npn /lMHeMHO peiueHne 
e caMO 100. 

npo6/ieM"bT npon3/iM3a OTTOBa, ne ce npaBHT Harrb/iHO m3/imijjhm M34nc/ieHMfl. 
Mhoto ot M/ieHOBeTe Ha peflnuaTa ce npecMHTaT MHoroKpaTHO. 



HMc/ia Ha On6oHaHM - e4>eKTMBHa peKypcMfl 

Mo>KeM fla onTMMM3npaMe peKypcuBHua MeTOfl 3a M34Mc/ieHne Ha <-\v\cnara Ha 
OM6oHa4M, KaTO 3anncBaMe Be^e npecMeTHaTMTe Mkicna b MacuB v\ nsBtpiu- 
BaMe peKypcuBHO M3BMKBaHe caMO aKO 4mc/ioto, KoeTO npecMHTaMe, He e 
6mio Bee flo npecMeTHaTO flo MOMeHTa. B/iaroflapeHne Ha Ta3M Ma/iKa onTMMM- 
3aunfl, peKypcuBHOTO peiueHne me pa6oTM c /lMHeMHa c/io>khoct. Eto npuMe- 
pHa pea/iM3auna: 



RecursiveFibonacciMemoization . java 



import j ava . util . Scanner ; 



public class RecursiveFibonacciMemoization { 
public static long[] numbers; 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ; 
System . out .print ( "n = "); 
int n = input . next Int () ; 



numbers = new long[n + 2]; 

number s[l] = 1; 
numbers [2] = 1 ; 



long result = fi£>(n) ; 

System. out .printf ( "F%d = %d%n", n, result); 
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} 




public static long fib(int n) 


{ 


if (0 == numbers [n] ) { 




numbers [n] = fib{n - 1) 

} 


+ fib(n - 2) ; 


re turn n umbe rs [ n ] ; 

} 

} 




3a6e/ifl3BaTe /in pa3/im<aTa? flOKaTO npn n"bpB0Ha4a/iHMfl BapnaHT, npn n = 
100, hm ce CTpyBa, <-\e M3MMc/ieHMflTa npcwb/iwaBaT 6e3KpaMH0 flt/iro, npn 
onTMMM3npaHOTO peweHkie, no/iy^aBaMe ottobop MurHOBeHO. 



HMc/ia Ha On6oHaHM - MTepaTMBHO peuieHMe 

He e TpyflHO aa 3a6e/ie>Ki/iM, <-\e MO>KeM aa pewi/iM npo6/ieMa v\ 6e3 M3no/i3Ba- 
HeTO Ha peKypcufl, npecMATaMKM 4nc/iaTa Ha (t>v\6oHa<-\v\ nocneflOBaTe/iHO. 3a 
ue/ua me na3MM caMO noc/ieflHMTe flBa npecMeTHa™ <-\nena Ha peflnuaTa m 
npe3 Tax me no/iy^aBaMe c/ieflBaiunfl. CneflBa pea/iM3aunfl Ha MTepaTMBHua 
a/iropnTbM: 



IterativeFibonacci . java 



import j ava . util . Scanner ; 

public class IterativeFibonacci { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ; 
System . out .print ( "n = ") ; 
int n = input . next Int () ; 

long result = fib(n) ; 

System . out .printf ( "F%d = %d%n", n, result); 
input . close ( ) ; 

} 

public static long fib (int n) { 
long fn = 1; 
long fnl = 1; 
long fn_2 = 1; 

for (int i = 2; i < n; i++) { 
fn = fn_l + fn_2; 

fn 2 = fn 1; 
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fn_l = fn; 

} 

return fn; 

} 

} 



ToBa peiueHne e cbm.o TO/iKOBa KpaTKO m e/ieraHTHO, ho He Kpue pucKOBeTe ot 
M3 no/13 BaHeTO Ha peKypcua. OcBeH TOBa to e edpeKTMBHO v\ He M3MCKBa flon"b/i- 
HMTe/iHa naMei". 

M3xo>KflaMKM ot ropHMTe npuMepn, MO>xeM fla flafleM cneflHaTa npenoptKa: 



M36nrBaMTe peKypcmiTa, ocbch, aKo He ere CMrypHM KaK 
pa6oTM th m KaK bo tom ho ce c/iyHBa 3an Ky/iMCMTe. PeKyp- 
CMOTa e ro/iflMO m moluho op-b>Kkie, c KoeTO necno MO>KeTe fla 
ce 3acTpennTe b KpaKa. f1o/i3BaMTe n BHMMaTe/iHo! 



Ako c/ieflBaMe TOBa npaBM/io, me HaMa/iMM 3Ha4MTe/iH0 BepoflTHOCTra 3a He- 
npaBM/iHO M3no/i3BaHe Ha peKypcua v\ nocneflCTBMHTa, npoM3TM4aiMM ot Hero. 

Oujje 3a peKypcMnTa m MTepaijMflTa 

no npuHunn, KoraTO MMaMe nnneen M3HMC/iMTeneH npouec, He Tpa6Ba fla 
M3no/i3BaMe peKypcua, 3amoTO MTepaunsTa MO>Ke fla ce pea/iM3npa v\3Kn\o<-\v\- 
Te/iHO ziecHO m BOflu flo npocTM m ec()eKTMBHM M34nc/ieHMfl. npwMep 3a /lMHeeH 
M34nc/iMTe/ieH npouec e M34Mc/ieHneT0 Ha cjDaKTopne/i. npn Hero M34nc/iflBaMe 
M/ieHOBeTe Ha peflwua, b koato BceKM cneflBam M/ieH 3aBncn eflMHCTBeHO ot 
npeflxoflHMTe. 

JlnHeMHMTe M34nc/iMTe/iHM npoueci-i ce xapaKTepn3npaT c TOBa, <-\e Ha bca Ka 
CTbnKa ot M34nc/ieHMflTa peKypcuflTa ce m3bm KBa eflHOKpaTHO, caMO b eflHa 
nocoKa. CxeMaTM4H0 /lMHeMHu^T M34nc/iMTe/ieH npouec MO>KeM fla onmueM 
TaKa: 



void recursion (parameters ) { 
do some calculations; 
recursion ( some parameters); 
do some calculations; 

} 



ripn TaK"bB npouec, KoraTO MMaMe caMO eflHO peKypcuBHO M3BMKBaHe c thjioto 
Ha peKypcuBHMfl MeTOfl, He e hv>kho fla no/i3BaMe peKypcua, 3amoTO i/rrepa- 
UMaTa e o^eBUflHa. 

noHAKora, o6a4e MMaMe pa3K/ii/meH v\nv\ fltpBOBM/ieH M3MMc/iMTe/ieH 

npouec. HanpuMep MMHTaunflTa Ha N B/io>KeHM umcb/ia He MO>Ke ziecHO fla ce 
3aMeHM c MTepaunfl. BepoaTHO CTe 3a6e/ifl3a/in, <-\e HaiunflT MTepaTMBeH 
a/iropnTbM, komto MMMTupa B/io>KeHMTe umk/im pa6o™ Ha a6co/iK)THO pa3/in- 



l~/iaBa 10. PeKypcufl 355 



4eH npuHunn. OnuTaMTe fla pea/iM3npaTe cbmoTO noBefleHne 6e3 peKypci/ia i/i 
me ce y6eflMTe, ne He e jieci-io. 

no npuHunn BCflKa peKypci/m Mowe fla ce cBefle flo MTepauna 4pe3 
M3no/i3BaHe Ha ctck Ha M3BMKBaHMflTa (KaKbBTo ce c"b3flaBa no BpeNie Ha 
nsnt/iHeHne Ha nporpaMaTa), ho TOBa e c/io>kho m ot Hero HHMa HMKaKBa 
no/i3a. PeKypcuflTa Tpa6Ba fla ce no/i3Ba, KoraTO flaBa npocTO, jiecHO 3a 
pa36npaHe m ecfieKTMBHO peweHi/ie Ha flafleH npo6/ieM, 3a komto ha Ma 
o^eBMflHO MTepaTMBHo pemenwe. 

ripn fltpBOBMflHMTe M34nc/iMTe/iHM npoueci/i Ha BCflKa crbnKa ot peKypcuflTa, 
ce M3Bi3piiJBaT HAKo/iKo Ha 6poM peKypcuBHM M3BMKBaHMfl m cxeMaTa Ha 
i/i3B"bpi±iBaHe Ha M34nc/ieHMflTa MO>Ke fla ce BM3ya/in3npa KaTo fltpBo (a He 
KaTO cnncbK, KaKTO npn zinHeMHUTe M34nc/ieHMfl). HanpuMep npn M34nc/ie- 
HueTO Ha 4nc/iaTa Ha OnGoHa^n BMflaxMe KaKBO fltpBO Ha peKypcn BHMTe 
M3BMKBaHMfl ce no/iynaBa. 

TnnM4HaTa cxeMa Ha fltpBOBUflHua M34nc/iMTe/ieH npouec MO>KeM fla onmueM 
4pe3 nceBflOKOfl TaKa: 



void recursion (parameters ) { 
do some calculations; 
recursion ( some parameters); 

recursion ( some other parameters); 
do some calculations; 

} 



fl"bpBOBMflHMTe M34MC/lMTe/lHM npOljeCM He MOTaT flkipeKTHO fla 6"bflaT CBefleHM 

AO peKypcuBHM (3a pa3/iMKa ot nv\Hev\Hv\re) . C/iy^aaT c Muc/iaTa Ha OnGoHa^n 
e npocTM4"bK, 3aiflOTo bcako c/ieflBaiflO <-\v\cno ce M34nc/iflBa 4pe3 npeflxofl- 
HMTe, komto MO>xeM fla M34MC/1MM npeflBapMTe/iHO. noHHKora, o6a4e bcako 
c/ieflBaiflO 4Mc/io ce M34nc/iaBa He caMO npe3 npeflxoflHMTe, a v\ 4pe3 cneflBa- 
iflMTe m peKypcuBHaTa 3aBMCMM0CT He e TO/iKOBa npocTa. B TaKbB c/iynaM 
peKypcuflTa ce 0Ka3Ba oco6eHO ecjDeKTMBHa. 

IHe M/irocTpupaMe noc/ieflHOTO TBtpfleHne c eflMH K/iacM4ecKM npuMep. 

Ti»pceHe Ha rrbTMiija b /ia6npnHT - npuMep 

flafleH e /i a 6 up urn - , komto MMa npaBotrb/iHa cfiopMa v\ ce cbcroki ot l\l*M 
KBaflpaT^eTa. Bchko KBaflpaT^e e v\nv\ npoxoflMMO, v\nv\ He e npoxoflMMo. 
"Tbpcan Ha npuK/iKJLieHMfl B/iM3a b /ia6npnHTa ot ropHna My jihb "brb/i (TaM e 
Bxoflvr) m Tpa6Ba fla cTurHe flo ao/ihua fleceH "brb/i Ha /ia6npnHTa (TaM e 
M3xofl"bT). Tbpca>-i"bT Ha npuK/iioLieHMfl Mo>Ke Ha BceKM xofl fla ce npeMecTM c 
eflHa no3Munfl Harope, Haflo/iy, Ha/iflBO v\nv\ HaflflCHO, KaTo HHMa npaBO fla 
M3/iM3a M3B13H rpaHMUMTe Ha ot ^a6npnHTa m HflMa npaBO fla cTbnBa Btpxy 
HenpoxoflMMM KBaflpaT^eTa. npeMMHaBaHeTO npe3 eflHa v\ cbifla no3nunfl 
noBe^e ot BeflH"b>K cbiuo e 3a6paHeHO (cmiTa ce, <-\e TbpcaMvr Ha nprncnio- 
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4em/ifl ce e 3ary6mi, aKO ce BtpHe cnefl hako/iko xofla Ha macto, KbfleTo Be^e 
e 6mi). fla ce Hanmue kom nioTbpHa nporpaMa, kohto oTne^aTBa bcm^km 
btd3mo>khm nvri/ima ot Ha^a/iOTO flo Kpaa Ha /ia6npnHTa. 

ToBa e Ti/ini/meH npi/iMep 3a 3afla4a, kohto Mowe ziecHO fla ce peiun c 
peKypci/ifl, flOKaTo c i/rrepaui/ifl peujeHi/ieTo e no-c/io>KHO i/i no-TpyflHO 3a 
pea/i M3aunfl. 

HeKa ntpBO cm HapucyBaMe eflMH npi/iMep, 3a fla cm npeflcraBi/iM yc/iOBneTO Ha 
3afla4aTa v\ fla noMnc/iMM 3a peiueHne: 



BuflHO e, 4e MMa 3 pa3/iM4HM nvra ot Ha^a/iHaTa no3nunfl flo KpaMHaTa, komto 
OTroBapaT Ha M3MCKBaHMflTa Ha 3afla4aTa (flBuxeHne caMo no npa3HM 
KBaflpaT^eTa i/i 6e3 npeMi/maBaHe no flBa nvri/i npe3 HMKoe ot tax). Eto KaK 
M3r/ie>KflaT B"bnpocHMTe 3 nvra: 
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Ha cfjurypaTa no-rope c 4nc/iaTa ot 1 ao 14 e 03Ha4eH HOMepvr Ha 
cbOTBeTHaTa crbnKa ot nvra. 

ni>TMUJ4a b /ia6npnHT - peKypcMBeH a/iropurbM 

KaK fla peiuMM 3afla4aTa? MoweM fla pa3meflaMe TbpceHeTO Ha flafleHa 
no3MUMfl b /ia6npnHTa flo Kpaa Ha /ia6npnHTa KaTO peKypcMBeH npouec no 
c/ieflHMfl Ha^MH : 

- HeKa TeKymaTa no3nunfl b /ia6npnHTa e (row, col). B Ha^a/iOTO Tptr- 
BaMe ot cTapTOBaTa no3nunfl (0,0). 

- Ako TeKymaTa no3nuna e TbpceHaTa no3nunfl (N-l, M-l), to cMe 
HaMepn/in n"bT i/i Tpa6Ba fla ro OTne^aTaMe. 

- Ako TeKymaTa no3nunfl e HenpoxoflMMa, BptiflaMe ce Ha3afl (H^MaMe 
npaBO fla cTbnBaMe b Hea). 

- Ako TeKymaTa no3nunfl e Be^e noceTeHa, Bp^maMe ce Ha3afl (HHMaMe 
npaBO fla CTbnBaMe btopm n"bT b Hea). 
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- B npOTMBeH C/iy4aM TbpCI/IM n"bT B 4eTMpMTe BV3M0>KHI/I nOCOKM. TtpcuM 

peKypcuBHO (etc cbiMMfl a/iropi/rrbNi) rivr icbM M3xofla Ha /ia6npnHTa KaTo 
onuTBaMe fla xoamm B"bB bcmhkm bt^mokhm nocoKn: 

o OnuTBaMe Ha/iflBo: no3i/mi/m (row, col-1). 

o OnuTBaMe Harope: no3nunfl (row-1, col). 

o OnuTBaMe HaflflCHo: no3nunfl (row, col+1). 

o OnuTBaMe Haflo/iy: no3nunfl (row+1, col). 

3a fla cTurHeM flo to3m a/iropnTbM, pa3cv>KflaBaMe peKypcuBHO. MMaMe 
3afla4aTa "TbpceHe Ha n"bT ot flafleHa no3nunfl flo M3xofla". Mowe fla ce 
CBefle flo 4 nofl3afla4n: 

- TbpceHe Ha rivr ot no3nunflTa bjihbo OTTeKymaTa flo M3xofla; 

- TbpceHe Ha rivr ot no3m.ii/mTa Harope OTTeKymaTa flo M3xofla; 

- TbpceHe Ha rivr ot no3nunflTa baacho OTTeKymaTa flo M3xofla; 

- TbpceHe Ha rivr ot no3nunflTa Haflo/iy OTTeKymaTa flo M3xofla. 

Ako ot BCflKa bv3mo>kho no3MUMfl, flo KOflTO flocTMrHeM, npoBepi/iM 4eTi/ipi/rre 
B"b3Mo>KHM nocoKM m He ce B"bpTMM b Kptr (n36arBaMe npeMMHaBaHe npe3 
no3Muna, Ha kohto Be^e CMe 6m/im), 6m Tpa6Ba/io paHO v\nv\ KbCHO fla HaMepuM 
M3xofla (aKO cbiuecTByBa rivr KbM Hero). 

T03M n"bT peKypcuflTa He e TO/iKOBa npocTa, KaKTO npn npeflHMTe 3afla4M. Ha 
BCAKa cTbnKa Tpa6Ba fla npoBepuM fla/in He CMe cTurHa/in M3xofla v\ fla/in He 
cTbnBaMe b 3a6paHeHa no3i/mi/m, c/iefl TOBa Tpa6Ba fla OT6e/ie>KMM no3nunflTa 
KaTO noceTeHa v\ fla M3BMKaMe peKypcuBHOTo TbpceHe Ha rivr b <-\erv\pv\je 
nocoKM. C/iefl Bp^maHe ot peKypci/iBHi/rre M3BMKBaHMfl, Tpa6Ba fla OT6e/ie>KMM 
o6paTHo KaTo HenoceTeHa no3i/mi/mTa, ot kohto ce OTrer/iflMe. TaKOBa 
o6xo>KflaHe e M3BecTH0 b MHcjDopMaTMKaTa KaTO TbpceHe c Bp-buiaHe Ha3afl 
(backtracking). 

flfeTMIlja B /ia6kipHHT - MMn/16M6HTai4M51 

3a pea/iM3aunflTa Ha a/iropnTbMa me hm e Heo6xoflMMo npeflcraBHHe Ha 
/ia6npnHTa. IHe no/i3BaMe AByMepeH MacuB otcmmbo/im, KaTO b Hero bchko me 

03Ha4MM C"bC CMMBO/ia ' ' (MHTepBa/l) npOXOflMMMTe n03ML4MM, C 'e' M3X0fla OT 

/ia6npnHTa v\ c '*' HenpoxoflMMMTe no/ieTa. CTapTOBaTa no3nunfl me 03Ha4MM 
KaTO npa3Ha. no3MUMMTe, npe3 komto CMe MMHa/in, me 03Ha4MM etc cuiMBO/ia 
's'. Eto KaK me M3r/ie>Kfla flecjDMHuunflTa Ha /ia6npnHTa 3a Haujua npuMep: 



private 


static char [ ] [ ] lab = { 




{' '/ 


II II 1 ~*r I II II 

I I I I I 


'}, 


{ '*', 


1*1 II 1*1 II 1*1 

I I I I I 


'), 


{ ' 


II II II II II 

I I I I I 


' }, 


{ ' ' , 


1*1 1*1 1*1 1*1 1*1 


' }, 


t t t t 1 
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{ 1 ' , ' 


i i 

i 


l i 

i 


l i 
i 


l i 

i 


\ 'e'}, 


}; 













Hei<a ce onuTaMe fla pea/iM3npaMe peKypcuBHua MeTOfl 3a TbpceHe b 
/ia6npnHT. Tom Tpa6Ba aa 6"bfle Hemo TaKOBa: 



private static char [ ] [ ] lab = { 



' -k l 

I I 

I -k I 

I I 



I I 

I -k I 

I I 

I -k I 

I I 



} ; 



private static void f indPath (int row, int col) { 
if ( (col<0) | | (row<0) | 

(col>=Jai5 [0] . length) || (row >= lab. length) ) { 
/ / We are out of the labyrinth 
return; 

} 



// Check if we have found the exit 
if (lab [row] [col] == ' e' ) { 

System . out .println ( "Found the exit!"); 

} 



if (lab [row] [col] != ' ' ) { 

// The current cell is not free 
return; 

} 



// Mark the current cell as visited 
lajb[row] [col] = 's'; 



// Invoke recursion the explore all possible directions 
f IndPath (row, col-1) ; // left 
findPa th (row- 1 , col); // up 
findPath (row , col+1); // right 
findPa th (row+1 , col); // down 



// Mark back the current cell as free 
lab [row] [col] = ' '; 

} 

public static void main ( String [ ] args) { 
findPath (0 , 0) ; 

} 
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MMn/ieMeHTaunaTa ctpmktho cneflBa oni/icaHi/ieTO, flafleHO no-rope. B c/iynaa 
pa3Mep"bT Ha /ia6npnHTa He e 3ani/icaH b npoMeH/iMBM N m M, a e ce M3B/iM4a 
ot flByMepHMfl MacuB, cbxpaHHBam /ia6npnHTa: 6poaT ko/iohm e iab[0]. 
length, a 6pOflT peflOBe e lab. length (nOMMC/ieTe 3aiuo!). 

ripn B/iM3aHe b peKypcuBHMfl MeTOfl 3a TbpceHe rrbpBO ce npoBep^Ba fla/in 
HflMa M3/iM3aHe M3B"bH ji a 6 m p i/i HTa . Ako MMa TbpceHeTO ot TeKymaTa no3nunfl 
HaTarbK ce npeKpaTHBa, 3amoTO e 3a6paHeHO M3/iM3aHe M3B"bH rpaHMUMTe Ha 
/ia6npnHTa. 

C/iefl TOBa ce npoBepaBa fla/in He cMe HaMepn/in M3xofla. Ako CMe ro 
HaMepn/in, ce OTne^aTBa noflxoflamo cbo6meHne v\ TbpceHeTO ot TeKymaTa 

n03ML4Mfl HaTaTbK npM K/l KD4 Ba . 

Cnefl TOBa ce npoBepaBa fla/in e cBo6oflHa TeKymaTa K/ieTKa. K/ieTKaTa e 
CBo6oflHa, aKO e npoxofli/iMa i/i He CMe 6m/im Ha Hea npi/i hhkoh ot npeflHi/rre 
cTbnKM (aKO He e 4acr ot TeKymna n"bT ot crapTOBaTa no3nunfl ,qo TeKymaTa 
K/ieTKa Ha /ia6npnHTa). 

ripn cBo6oflHa K/ieTKa, crbriBaMe b Hea. 03Ha4aBaMe K/ieTKaTa KaTo 3aeTa 

(CbC CMMBO/ia 's'). C/iefl TOBa peKypCMBHO TbpCI/IM n"bT B 4eTMpMTe BTD3MOKHM 

nocoKM. C/iefl KaTO ce BtpHeM ot peKypcuBHOTo npoy^BaHe Ha 4eTi/ipi/rre 
B"b3Mo>KHM nocoKM, OTCTbnBaMe Ha3afl ot TeKymaTa K/ieTKa v\ a MapKupaMe 
KaTO othobo KaTO cBo6oflHa (Bp"biflaMe ce Ha3afl). 

MapKupaHeTO Ha TeKymaTa K/ieTKa KaTO CBo6oflHa npn M3/iM3aHe ot 
peKypcuflTa e Ba>KHO, 3amoTo npn Bp"bmaHe Ha3afl th Be^e He e 4acr ot 
TeKyiflMfl n"bT. Ako nponycHeM TOBa fleMCTBue, ha Ma fla HaMepuM bcm^km 
nvmma flo M3xofla, a caMo hskom ot tax. 

TaKa M3r/ie>Kfla peKypcuBHuaT MeTOfl 3a TbpceHe Ha M3xofla b na6v\pv\Hra. 
OcTaBa caMO fla ro M3BMKaMe ot main() MeTOfla, 3ano4BaMKM TbpceHeTO Ha 
nvra ot Ha^a/iHaTa no3nunfl (0, 0). 



Ako cTapTupaMe nporpaMaTa, me bmamm c/ieflHua M3xofl: 



Found 


the 


exit ! 


Found 


the 


exit ! 


Found 


the 


exit ! 



Bn>Kfla ce, 4e i/i3xofl"bT e 6mi HaMepeH to^ho 3 nv™. M3me>Kfla a/iropi/iTbMvr 
pa6oTM KopeKTHO. JlnncBa hm o6a4e OTne^aTBaHeTO Ha caMi/ia n"bT KaTO 
noc/ieflOBaTe/iHOCT ot no3MUMM, npe3 komto npeMi/maBaMe. 



ni>TMii4a b /ia6npnHT - 3ana3BaHe Ha m»TMmaTa 

3a fla MO>KeM fla oTne^aTaMe nvn/imaTa, komto HaMi/ipaMe c Haujua peKyp- 
CMBeH a/iropnTbM, MOweM fla M3no/i3BaMe MacuB, b komto npn bchko npufl- 
BM>KBaHe fla na3MM nocoKaTa, kohto CMe noe/in (l - Ha/iflBO, u - Harope, r - 
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HaflflCHO, d - HaflO/iy). To3M MacuB me cbfltpwa B"bB BceKM eflMH momcht 
TeKyiunfl n"bT ot Ha^a/iOTO Ha /ia6npnHTa flo TeKymaTa no3nunfl. 

U4e hm Tpa6Ba eflMH MacuB ot cmmbo/im m eflMH 6poflM Ha cTbnKMTe, komto CNie 
HanpaBM/in. Epoa'-ivr me na3M kojiko rrbTM cMe ce npnflBM>KM/iM KbM cneflBama 
no3Muna peKypcuBHO, T.e. TeKymaTa fl"b/i604MHa Ha peKypcu^Ta. 

3a fla pa6oTM bcm^ko KopeKTHO, e Heo6xoflMMO npeflu B/iM3aHe b peKypcua fla 
yBe/in^aBaMe 6poflHa v\ fla 3ana3BaMe nocoKaTa, kohto CMe noe/in b TeKymaTa 
no3Munfl ot MacuBa, a npn BptLuane ot peKypcu^Ta fla HaMa/iflBaMe 6pofl4a. 
ripn HaMnpaHe Ha M3xofla MO>KeM fla oTne^aTaMe nvra (bcm^km cmmbo/im ot 

MaCMBa OT 0 flO n03MUMHTa, KOflTO 6pOfl4"bT C04M. 

Ko/iko ro/iflMa fla 6"bfle MacMBvr? ChTOBopvr Ha T03M Btnpoc e necen; noHe>Ke 
b eflHa K/ieTKa mokcm fla B/ie3eM HaM-MHoro BeflH"b>K, to h m ko ra nvTflT ha Ma 
fla e no-fl"b/i"br ot o6lu.ha 6poM K/ieTKM b /ia6MpMHTa (N*M). B HaiuMa c/iynaM 
pa3Mep"bT e 7*5, T.e. MacMBvr e fl0CTaTb4H0 fla MMa 35 i"103mlimm. 

C/ieflBa eflHa npMMepHa MMn/ieMeHTauMH Ha onMcaHaTa Mflea: 



private static char [ ] [ ] lab = { 



I -k T 
I I 

I -k I 



I I 

I -k I 

I I 

I -k I 



} ; 



private static char [ ] path = 

new char [1 ab [0 ]. length * lab. length] ; 
private static int position = 0; 



private static void f indPath (int row, int col, char direction) { 
if ( (col<0) t | (row<0) | 

(col>=lab [0] . length) || (row >= lab. length) ) { 
/ / We are out of the labyrinth 
return; 

} 



// Append the direction to the path 
path[position] = direction; 
posi ti on++ ; 

// Check if we have found the exit 
if (lab [row] [col] == ' e' ) { 

printPath(path, 1, position-1) ; 

} 

if (lab [row] [col] == ' ' ) { 

// The current cell is free. Mark it as visited 
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lab [row] [col] = ' s ' ; 

// Invoke recursion the explore all possible directions 
findPath (row, col-1, ' L ' ) ; // left 
findPa th (row-1, col, 'U'); // up 
findPath (row , col+1, 'R'); // right 
findPath (row+1 , col, 'D'); // down 

// Mark back the current cell as free 
lajb[row] [col] = ' ' ; 

} 

// Remove the direction from the path 
posi ti on — ; 

} 

private static void printPath( 

char[] path, int startPos, int endPos) { 
System . out .print (" Found path to the exit: "); 
for (int pos = startPos; pos<=endPos; pos++) { 

System. out .print (path [pos] ) ; 

} 

System . out .print In ( ) ; 

} 

public static void main ( String [ ] args) { 
findPath (0, 0, ' S'); 

} 



3a jiecHOTa ,qo6aBi/ixMe ome eflMH napaMeTbp Ha peKypcuBHua MeTOfl 3a 
TbpceHe Ha rrbT ,qo M3xofla ot /ia6npnHTa: nocoKa, b kohto CMe noe/in, 3a fla 
flOMfleM Ha TeKymaTa no3nunfl. To3m napaMeTbp ha Ma cMMC"b/i npn rrbpBOHa- 
Ma/iHOTO 3ano4BaHe ot crapTOBaTa no3nunfl v\ 3aT0Ba b Ha^a/iOTO c/iaraMe 3a 
nocoKa HAKaKBa 6e3CMnc/ieHa ctomhoct 's'. C/iefl TOBa npn OTne^aTBaHeTO 
nponycKaMe ntpBua e/ieMeHT ot iivta. 



Ako cTapTupaMe nporpaMaTa, me no/iy-mM TpnTe bt^smokhm rrbTH ot Ha^a/iOTO 
AO Kpaa Ha /ia6npnHTa: 



Found 


path 


to 


the 


exit : 


RRDDLLDDRRRRRR 


Found 


path 


to 


the 


exit : 


RRDDRRUURRDDDD 


Found 


path 


to 


the 


exit : 


RRDDRRRRDD 



FlisTMiiia b /ia6npnHT - TecTBaHe Ha nporpaMaTa 

M3r/ie>Kfla a/iropMTbMvr pa6oTM. OcTaBa fla ro TecTBaMe ome Ma/iKO npuMepn, 
3a fla ce y6eflMM, <-\e He CMe flonycHa/in hhkoh mynaBa rpewKa. Mo>xe fla 
npo6BaMe npuMepHO c npa3eH /ia6npnHT c pa3Mep 1 Ha 1, c npa3eH /ia6npnHT 
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c pa3Mep 3 Ha 3 m npuMepHO c /ia6npnHT, b komto He cbmecTBVBa n"bT ao 
M3xofla, m HaKpaa c orpoMeH /ia6npnHT, K"b,qeTO nvmmaTa ca HancTMHa mhoto. 

Ako M3n"b/iHMM TecTOBeTe, me ce y6eflMM, He B"bB bcckm ot re3v\ Heo6n4aMHM 
c/iy^an nporpaMaTa pa6oTM KopeKTHO. 

ripuMepeH Bxofl (/ia6npnHT 1 Ha 1): 



private static char [ ] [ ] lab = { 

{ 'e' }, 

}; 



ripuMepeH M3xofl: 



Found path to the exit : 



Bn>Kfla ce, 4e M3X0A"bT e KopeKTeH, ho nvrHT e c fl"b/i>KMHa 0, Tbfi KaTO 
CTapTOBaTa no3nuna cbBnaaa c M3xofla. BuxMe mot/im p,a BM3ya/iM3aunflTa b 
TO3M c/iynaM (npuMepHO aa OTne^aTBaMe "empty path"). 



ripuMepeH Bxofl (npa3eH /ia6npnHT 3 Ha 3): 



private 


static char [ ] 


] lab = { 


{ ' 


ii i i i 




{ ' 


ii i i i 




{ ' 


' 'e'}, 




}; 







ripuMepeH M3xofl: 



Found 


path 


to 


the 


exit : 


RRDLLDRR 


Found 


path 


to 


the 


exit : 


RRDLDR 


Found 


path 


to 


the 


exit : 


RRDD 


Found 


path 


to 


the 


exit : 


RDLDRR 


Found 


path 


to 


the 


exit : 


RDRD 


Found 


path 


to 


the 


exit : 


RDDR 


Found 


path 


to 


the 


exit : 


DRURDD 


Found 


path 


to 


the 


exit : 


DRRD 


Found 


path 


to 


the 


exit : 


DRDR 


Found 


path 


to 


the 


exit : 


DDRUURDD 


Found 


path 


to 


the 


exit : 


DDRURD 


Found 


path 


to 


the 


exit : 


DDRR 



Bn>Kfla ce, 4e M3X0A"bT e KopeKTeH - TOBa ca bcm^km nvn/ima flo M3xofla. 



ripuMepeH Bxofl (/ia6npnHT 5 Ha 3 6e3 rrbT flo M3xofla): 



private static char[] [] lab = { 

rii i * i i^i ii ii\ 
i i i i i I i 
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i i 

i 


1 1 * 1 IaI 1 

r r c I r 


}; 







ripuMepeH M3xofl: 



(HSMa H3XOfl) 



Bn>Kfla ce, 4e M3xofl"bT e KopeKTeH, ho othobo 6nxMe mot/im fla flo6aBMM no- 
npuflTe/icKO c"bo6iMeHMfl (npuMepHO "No exit!") BMecTO zinnca Ha KaKtBTO m 
fla e M3xofl. 



Cera ocraHa fla npoBepuM KaKBO ce cny4Ba, KoraTO MMaMe to/iam /ia6npnHT. 
Eto npuMepeH bxoa (/ia6npnHTc pa3Mep 15 Ha 9): 



private static char [ ] [ ] 


lab = { 










r i i i^i i i i i i i 


i i i*i i i i i 


1 1 1 1 1*1 


I * I 






r i i i i 1*1 i i i i 


i i i i i i i i 
i i i i i i i i 












i i i*i i i i i 












1 * T 1 T 1 1 I I 












1*1 1 1 1 1 1 1 










r i i 1*1 i*i i*i i i 


1*1 1 1 1 1 1 1 


1 1 1 1 1*1 


I * I 


I * I 


1*11 




1*1 1 1 1 1 1 1 












1*1 1 1 1 1 1 1 








' e ' } , 


}; 













CTapTupaMe nporpaMaTa v\ th 3ano4Ba fla ne^aTa HenpeKtcHaTo rrbTMma flo 
M3xofla, ho He cBtpiuBa, 3aifl0T0 nvmmaTa ca npeKa/ieHO mhoto. Eto KaK 
M3r/ie>Kfla eflHa Ma/iKa 4acr ot M3xofla: 



Found path to the exit: 

DRDLDRRURUURRDLDRRURURRRDLLDLDRRURRURRURDDLLDLLDLLLDRRDLDRDRRURDRR 
Found path to the exit: 

DRDLDRRURUURRDLDRRURURRRDLLDLDRRURRURRURDDLLDLLDLLLDRRDLDRDRRRURRD 
Found path to the exit: 

DRDLDRRURUURRDLDRRURURRRDLLDLDRRURRURRURDDLLDLLDLLLDRRDLDRDRRRURDR 



Cera, HeKa npo6BaMe efli/m noc/iefleH npi/iMep - /ia6npnHT c ro/iflM pa3Mep (15 
Ha 9, b komto He cbmecTByBa ntT flo M3xofla: 



private static char [ ] [ ] lab = { 
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r i i i * i f i i * i i 
l t t r r 


/ / 


r 


r 


r 


r 


i 1*1 1*1 1*1 i*i\ 
r r r r if 


rii ft fifii 

\ i i f f 


I i 
/ / 


I i 

f 


I i 

f 


I i 
i 


I i 

r 


i 1*1 1*1 i i i i\ 
r r r r If 


/ffffffffi 
X t t r r 


1 i*i i 

r r 


I i 
i 


I i 
i 


I i 
i 


i i 
t 


i i i i i 1*1 i o M 
r r r r c J r 


}; 















CrapTi/ipaMe nporpaMaTa m th 3acnnBa, 6e3 fla ome^aTa hmlao. BcbiuHocT 
pa6oTM npeKa/ieHO flt/iro, 3a fla a M3MaKaMe. M3me>Kfla MMaMe npo6/ieM. 



KaKtB e npo6/ieM"bT? npo6/ieM"bT e, Me B"b3Mo>KHMTe nvn/ima, komto a/iropn- 
TbM"bT aHa/iM3npa, ca npeKa/ieHO mhoto m TOBa OTHeMa npeKa/ieHO mhoto 
BpeMe. fla noMnc/iMM ko/iko ce Te3M nvmma. Ako cpeflHO eflMH nvr ao M3xofla 
e 20 cTbnKM m aKO Ha BCflKa cTbnKa MMaMe 4 B"b3Mo>KHi/i nocoKM 3a npofl"b/i- 
>KeHne, to 6m Tpa6Ba.no fla aHa/iM3npaMe 4 20 B"b3Mo>KHi/i nvra, KoeTo e ywacHO 

TO/lflMO 4MC/10. Ta3M OljeHKa Ha 6pOfl B"b3M0>KH0CTl<1 e MSK/lKJLIMTe/lHO HeT04Ha, 

ho flaBa opueHTaunfl 3a KaKtB nopflfltK bt^mokhoctm cTaBa flVMa. 

KaKtB e M3B0fl"bT? M3B0fl"bT e, Me MeTOfltT "TbpceHe c Bp-binaHe Ha3afl" He 

pa6oTM, KoraTO BapnaHTMTe ca npeKa/ieHO mhoto, a dpa ktvt, Me ca npeKa/ieHO 
mhoto ziecHO Mowe fla ce vera ho bm. 

HflMa fla bm M"bMMM c onuTM fla M3Mnc/iMTe peiueHne Ha 3aflaMaTa. npo6/ieM"bT 
3a HaMnpaHe Ha bcmmkm nvmma b /ia6npnHT ha Ma edpeKTi/iBHo peiueHne npn 
ro/ieMM /ia6npnHTM. 

3aflaMaTa MMa peiueHne, aKO 6"bfle cfiopMyni/ipaHa no flpyr HaMMH : fla ce 
HaMepi/i noHe eflMH M3xofl ot /ia6npnHTa. Ta3M 3aflaMa e fla/ieM no-/iecHa m 
MO>Ke fla ce peiun c eflHa mhoto Ma/iKa npoMAHa b npuMepHna koa: npn 
BptmaHe ot peKypcuflTa TeKyiuaTa no3nunfl fla He ce MapKupa o6paTHO KaTo 
CBo6oflHa. ToBa 03HaMaBa fla M3TpneM c/ieflHMTe peflOBe koa: 



// Mark back the current cell as free 
lab[row] [col] = ' ' ; 



MoweM Aa ce y6eAHM, Me c/ieA Ta3M npoMHHa, nporpaMaTa mhoto 6"bp3o 
ycTaHOBABa, aKO b /ia6npnHTa ha Ma nvr ao M3X0Aa, a aKO MMa mhoto 6"bp30 
HaMupa eAUH ot nvmmaTa (npon3BO/ieH). 

M3no/i3BaHe Ha peKypcim - h3boam 

KaKtB e reHepa/iHMAT m3boa ot 3aAaMaTa 3a TbpceHe Ha nvr b Jia6npi/IHT? 
M3B0A"bT BeMe ro cfjopMy/inpaxMe: aKO He pa36npaTe KaK pa6oTi/i peKypci/mTa, 
M36arBaMTe Aa no/i3BaTe! BHHMaBafrre, KoraTO nmueTe peKypcuBeH koa- 
PeKypcuflTa e mhoto MomeH MeTOA 3a pewaBaHe Ha KOM6i/maTopHi/i 3aAaMM 
(3aAaMM, b komto M3MepnBaMe BapnaHTu), ho He e 3a BceKM. Mo>KeTe mhoto 
ziecHO Aa crpeiuMTe. JlecHO MO>KeTe Aa HaKapaTe nporpaMaTa Aa "3aBMCHe" 
M/iM Aa npent/iHUTe CTeKa c 6e3A"bHHa peKypcua. BuHarn TbpceTe MTepaTMB- 
HMTe peiueHMfl, ocBeH, aKO He pa36npaTe b ro/iflMa A"b-n6oMMHa KaK Aa 
no/i3BaTe peKypcuaTa! 
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Ko/ikoto AO 3afla4aTa 3a TbpceHe Ha Hatf-Kbc n"bT b /ia6npnHT, MO>KeTe fla a 
peiuMTe e/ieraHTHo 6e3 peKypcua c t. Hap. mctoa Ha Bt»/iHaTa, M3BecreH ome 
KaTO BFS (breadth-first search), komto ce pea/iM3npa e/ieMeHTapHO c eflHa 
onaiuKa. noBe^e 3a a/iropurbMa "BFS" MO>KeTe aa npo^eTeTe Ha HeroBaTa 
CTpaHnua BYMKuneflMfl: http : //e n . wi ki ped ia . org/ wi ki/ Breadth -f i rst sea rch . 

ynpawHetmfl 

1. HanniueTe nporpaMa, kohto reHepupa m oTnenaTBa bcm^km KOM6nHauMM c 
noBTopeHne Ha k e/ieMeHTa Hafl n-e/ieMeHTHO MHO>KecTBO. 



flpMMepeH Bxofl: 



n = 3 




K = 2 




flpMMepeH M3xofl: 


(1 1) , (12), (1 3) , (2 


2) , (2 3), (3 3) 


HanmueTe nporpaMa, kohto 


reHepupa bcm^km Bapnaunn c noBTopeHne Ha 


n e/ieMeHTa ot k-TM K/iac. 




npuMepeH Bxofl: 




n = 3 




K = 2 




flpMMepeH M3xofl: 


(1 1) , (12), (1 3) , (2 


1) , (2 2), (2 3) , (3 1), (3 2) , (3 3) 



3. HeKa e aafleHO mhokcctbo ot cmmbo/ihm HM30Be. fla ce Hanniue nporpaMa, 
koato reHepupa bcm^km noflMHOxecTBa cbcraBeHO ot k Ha 6poM cmmbo/ihm 

HM3a, M36paHM M3Me>Kfly e/ieMeHTMTe Ha TOBa MHO>KeCTBO. 



flpMMepeH Bxofl: 



strings = { ' test' , 


' rock ' , ' fun ' } 


k = 2 




flpMMepeH M3xofl: 


(test rock) , (test 


fun) , (rock fun) 



4. HanMweTe nporpaMa, kohto OTne^aTBa bcm^km noflMHoxecTBa Ha aafleHO 

MHO>KeCTBO OT flyMM. 

flpMMepeH Bxofl: 
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words = {'test', 'rock', 'fun'} 



npuMepeH M3xofl: 



() , (test) , (rock) , (fun) , (test rock) , (test fun) , 
(rock fun) , (test rock fun) 



5. Pea/i M3M pa MTe a/iropurbMa "copTupaHe 4pe3 c/iMBaHe" (merge-sort). I~lpi/i 
Hero Ha^a/iHMflT MacuB ce pa3fle/ia Ha flBe paBHM no ro/ieMi/ma 4acTM, 
komto ce copTupaT (4pe3 merge-sort) v\ c/iefl TOBa flBeTe copTupaHM <-\acrv\ 
ce c/iMBaT, 3a fla ce no/iy-m u,env\9\r MacuB b copTupaH bma. 

6. HanmueTe nporpaMa, kohto reHepupa m OTne^aTBa nepMyTaui/ii/rre Ha 
4nc/iaTa 1, 2, n, 3a flafleHO ua/io <-\v\cno n. 

npuMepeH Bxofl: 



n = 3 



ripi/iMepeH M3xofl: 



(1,2,3), (1,3,2), (2,1,3), (2,3,1), (3,1,2), (3,2,1) 



7. flafleH e MacuB c ue/in 4nc/ia v\ 4Mc.no N. Hani/iweTe nporpaMa, koato 
HaMupa BCM4KM noflMHO>KecTBa ot 4nc/ia ot MacuBa, komto MMaT cyMa N. 

8. flafleH e MacuB c u,env\ 4nc/ia. HanmueTe nporpaMa, kohto npoBep^Ba 
fla/in b MacuBa cbmecrByBaT eflHO m/im noBe^e 4nc/ia, <-\v\9\to cyMa e N. 

9. Pea/iM3npaMTe BFS a/iropurbMa 3a TbpceHe Ha HaM-KparbK n"bT b na6v\- 

PMHT. 

PeujjeHMfl m yni>TBaHii5i 

1. M3nO/13BaMTe MMHTaUHfl Ha BJlOKeHM UMK/1M. 

2. M3no/i3BaMTe i/iMi/rraui/ifl Ha B/io>KeHi/i umk/im. 

3. HeKa HM30BeTe ca N Ha 6poM. M3no/i3BaMTe i/iMi/rraui/ifl Ha b/i o>KeHM umk/im. 
Tpa6Ba fla reHepupaTe bcm^km m HoxecrBa ot k eneMema b flnana30Ha 
[0...N-1]. 3a bcako TaKOBa mhokcctbo pa3me>KflaTe <-\v\cnara ot Hero 

KaTO MHfleKCM B MaCMBa CbC CMMBO/lHMTe HM30Be m oTne^aTBaTe 3a BCflKO 

4mc/io cbOTBeTHMfl hm3. 3a ropHi/ia npi/iMep {0, 2} 03Ha4aBa HyneBaTa i/i 
BTopaTa flyMa, T.e. (test, fun). 

4. MoweTe fla M3no/i3BaTe npeflxoflHaTa 3afla4a v\ fla reHepupaTe npa3H0TO 

MHO>KeCTBO, C/ieflBaHO OT BCM4KM nOflM HO>KeCTBa C 1 e/ieMeHT, BCM4KM 

noflMHO>KecTBa c 2 eneMenra, bcm^km MHowecrBa c 3 eneMenra v\ t.h. 
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3afla4aTa MMa m no-xi/rrpo peiueHMe: 3aB"bpTaTe umcb/i ot 0 flo 2 -1 i/i 
npeo6pa3yBaTe bchko ot Te3M 4nc/ia b flB0M4Ha 6pokiHa ci/icreMa. 3a N=3 
MMaTe c/ieflHMTe flBOi/mHM npeflCTaBAHMfl Ha <-\v\cnara 0 flo 2 N -1: 



000, 001, 010, Oil, 100, 101, no, in 



Cera 3a bchko abom'-iho npeflcraBHHe B3MMaTe Te3M aymm ot m hokgctboto 

CMMBO/1HM HM30Be, 3a KOMTO MMaMe eflMHMUa Ha CbOTBeTHaTa n03ML4Mfl B 

AB0M4H0T0 npeflCTaB^He. npuMepHo 3a abommhoto npeflcraBHHe "101" 
B3MMaMe ntpBua i/i noc/ieflHua hm3 (tbm MMaMe eflUHnun) v\ nponycKaMe 
BTOpMfl HM3 (TaM MMaMe Hy/ia). Xmtpo, Ha/1M? 

5. Ako ce 3aTpyflHMTe, noTbpceTe "merge sort" b MHTepHeT. IHe HaMepi/ne 

CTOTML4M MMn/ieMeHTaUMM. 

6. fla npeflno/io>KMM, <-\e MeTOflvr perm(k) nepMyTi/ipa no bcm^km B"b3M0>KHi/i 

Ha4MHM e/ieMeHTMTe OT MaCMB p[] Ha n03ML4MM OT 0 flO k BK/lK)4MTe/lH0 . B 

Maci/iBa p n"bpB0Ha4a/iH0 3ani/icBaMe <-\v\cnara ot 1 flo N. MoweM fla pea/in- 
3npaMe peKypcuBHO perm(k+i) no c/ieflHua Ha^MH : 

1. npn k=0 OTne^aTBaMe npeflHaTa nepMyTauna i/i M3/iM3aMe (a^ho Ha 
peKypci/iflTa). 

2. 3a BCAKa no3nunfl i ot 0 flo k MSBtpiuBaMe cneflHOTo: 

a. Pa3MeH3Me p[i] cp[k]. 

b. M3BMKBaMe peKypcua: perm(k-i). 

c. Pa3MeHAMe o6paTHO p[i] cp[k]. 

3. M3BMKBaMe perm(k) . 

B Ha^a/iOTO 3ano4BaMe c perm(N-i) . 

7. 3afla4aTa He ce pa3/iM4aBa cbmecrBeHO ot 3afla4aTa 3a HaMi/ipaHe Ha 

BCM4KM nOflMHO>KeCTBa M3Me>Kfly flafleH CnMCbK CbC CMMBO/1HM HM30Be. 

rioMkic/ieTe me pa6oTM /in 6"bp30 nporpaMaTa npn 500 4nc/ia? 

8. Ako noflxoflMTe k^m npo6/ieMa no MeTOfla Ha M34epnBaHeT0 Ha bcm^km 
B"b3MO>KHOCTM, peujeHMeTO HflMa fla pa6oTM npn noBe^e ot 20-30 e/ie- 
m e HTa . 3aTOBa Mo>xe fla noflxoflMTe no cbBceM pa3nv\<-\en Ha^MH. 

HeKa MMaMe MacuBa c <-\v\cna p[]. HeKa 03Ha4i/iM c possible (k, sum) 
fla/in MO>xeM fla no/iy^MM cyMa sum Karo M3no/i3BaMe caMO <-\v\cnara p[0], 
p[i], p[k]. ToraBa ca b cmia c/ieflHMTe peKypeHTHM 3aBncnM0CTn: 

- possible (0, sum) = true, T04H0 KOraTO p[0] == sum 

- possible (k, sum) = true, TO MHO KOraTO possible [k-1 , sum] == 
true M/lM possible [k-1 , sum-p[k]] == true 
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TopHaTa c()opMy/ia noKa3Ba, <-\e MoweM fla no/iy^MM cyMa sum ot e/ieMeH- 
TMTe Ha MacuBa Ha no3MUMM ot o ao k, aKO eflHO OTflBeTe e b cmia: 

- E/ieMeHTbT p[k] He y^acrBa b cyMaTa sum v\ th ce no/iy^aBa no 
HflKaKtB Ha4MH ot ocTaHa/iMTe e/ieMeHTM (ot o ao k-i); 

- E/ieMeHTbT p[k] y^acTBa b cyMaTa sum, a ocraTbKvr sum-p[k] ce 
no/iy^aBa no HHKaicbB Ha^MH ot ocTaHa/iMTe e/ieMeHTM (ot o ao k-i). 

Pea/iM3aunflTa He e c/io>KHa, ho He Tpa6Ba fla BHMMaBaTe v\ fla He 
no3BO/iflBaTe Bene cMeTHaTa ctomhoct ot flByMepHna MacuB possibe[] [] 
fla ce cMATa noBTopHO. MHa^e a/iropi/rrbMvr ha Ma fla pa6oTM npn Hafl 20- 
30 e/ieMeHTa. 

9. npo^eTeTe craTi/mTa b yi/iKi/mefli/m: http://en.wi kipedia.org/wiki/ Breadth- 
first search . TaM MMa flocTaTb4Ho o6acHeHi/m 3a BFS m npuMepeH KOfl. 



r/iasa 11. C~b3flaBaHe ii 
M3no/i3saHe Ha o6gktm 



ABTOp 

Teoflop CToeB 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me ce 3ano3HaeM HaKpaTKO c ocHOBHMTe noHHTkm b 
o6eKTHO-opneHTnpaHOTo nporpaMnpaHe - K/iacoBeTe v\ o6eKTMTe - m me 
o6achmm KaK fla M3no/i3BaMe K/iacoBeTe ot craHflapTHi/rre 6n6/inoTeKM Ha 
Java. U4e ce cnpeM Ha hakom 4ecro M3no/i3BaHM cucTeMHM K/iacoBe m me 
BMflMM KaK ce cb3flaBaT m M3no/i3BaT TexHki MHCTaHUMM (o6eKTn). U4e pa3me- 
flaMe KaK MOweM fla ocbmecrBABaMe flocrbn ao nonerara na flafleH o6eKT, KaK 
fla M3BMKBaMe KOHCTpyKTopn m KaK fla pa6oTMM etc cTaTM4HMTe no/ieTa B 
K/iacoBeTe. HaKpaa me ce 3ano3HaeM c noHATi/ieTO naKe™ - KaKBO hm 
noMaraT, KaK fla rn BK/iK)4BaMe v\ M3no/i3BaMe. 
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K/iacoBe m o6eKTM 

Ilpe3 noc/ieflHMTe hhkojiko fleceTM/ieTna nporpaMnpaHeTO m MHdpopMaTMKaTa 
KaTO ufl/io nperbpn^BaT HeBepoaTHO pa3BMTne m ce noflBHBaT KOHuenunn, 
komto npoMeHAT M3Ufl/io Ha^MHa, no komto ce M3rpa>KflaT nporpaMM. To'-mo 
TaxaBa paflMKa/ma Mflea BbBe>Kfla o6eKTHO-opneHTnpaHOTO nporpaMM- 
paHe (OOfl). LLJ,e m3/io>kmm KpaTKO BtBefleHne b npuHunnnTe Ha OOn m 
noHflTMATa, komto ce M3no/i3BaT b Hero. KaTO Ha^a/io me o6achmm KaKBo 
npeflCTaB/iflBaT K/iacoBeTe m o6eKTMTe. Te3M flBe noHflTna ctoht b ocHOBaTa Ha 
OOn m ca Hepa3fle/iHa 4acr ot eweflHeBMeTO Ha no^Tn BceKM cbBpeMeHeH 
nporpaMMCT. 

KaKBo e o6eKTHO-opneHTnpaHO nporpaMMpaHe? 

06eKTHo-opneHTnpaHOTo nporpaMMpaHe e MOfle/i Ha nporpaMMpaHe, komto 
M3no/i3Ba o6eKTM m TexHMTe B3aMM0fleMCTBMfl 3a M3rpa>KflaHeT0 Ha kom- 
nK)TbpHM nporpaMM. no T03M Ha^MH ce nocTMra necen 3a pa36MpaHe onpocTeH 
MOfle/i Ha npeflMeTHaTa 06/iacT, komto flaBa bt^mokhoct Ha nporpaMMCTa 
MHTy mtm bho (4pe3 npocTa ziorMKa) fla peiuaBa mhoto ot 3afla4MTe, komto 

B"b3HM KB3T B pea/lHMfl CBflT. 

3acera HHMa fla HaB/iM3aMe b p,erav\nv\ 3a TOBa KaKBM ca ue/iMTe m 
npeflMMCTBaTa Ha OOn, Kaicro m fla o6acHflBaMe noflpo6HO npMHUMnMTe npM 
M3rpa>KflaHe Ha MepapxMM ot o6eKTM. LLJ,e bm^khcm caMO, <-\e nporpaMHMTe 

TeXHMKM Ha OOn 4eCT0 BKnK)4BaT Kancy/iaUMfl, MOfly/lHOCT, nO/lMMOpc|)M3"bM M 

Hac/ieflflBaHe. Te3M tcxhmkm ca M3B13H ue/iMTe Ha HacroflmaTa TeMa, 3aT0Ba 
me tm pa3r/ieflaMe no-KbCHO b maBaTa " ripMHUMnM Ha o6eKTHo-opMeHTMpa- 
hoto nporpaMMpaHe ". Cera me ce cnpeM Ha o6eKTMTe KaTO ochobho noHATMe b 

oon. 

KaKBo e o6eKT? 

U4e BtBefleM noHATMeTo o6eKT b KOHTeKCTa Ha OOn. CocJrryepHMTe o6eKTM 
MOfle/iMpaT o6eKTM ot pea/iHMa cbht m/im a6cTpaKTHM KOHuenuMM (komto cbiflo 
pa3r/ie>KflaMe KaTO o6eKTM). 

n pMMepM 3a pea/iHM o6eKTM ca xopa, ko/im, ctokm, noKynKM m t.h. A6crpa kt- 
HMTe o6eKTM ca noHHTMH b hhkoh npeflMeTHa 06/iacT, komto ce Ha/iara fla 
MOfle/iMpaMe m M3no/i3BaMe b kom nioTbpHa nporpaMa. n pMMepM 3a a6cTpaKTHM 
o6eKTM ca crpy KTy p MTe ot flaHHM cTeK, onawKa, cnMCbK m a^pbo. Te He ca 
npeflMeT Ha HacroflmaTa TeMa, ho me vv\ pa3r/ieflaMe BfleTaM/iM no-HaTaTbK. 

B o6eKTMTe ot pea/iHMfl cbht (cbmo m b a6crpaKTHMTe o6eKTM) MoraT fla ce 
OTfle/iflT c/ieflHMTe flBe rpynM xapaKTepMCTM km : 

- C"bCT0flHMfl (states) - TOBa ca xapaKTepMCTMKM Ha o6eKra, komto no 
HaKaKtB Ha4MH ro onpefle/iflT m onMCBaT no npMHUMn m/im b koh KpeTeH 

MOMeHT. 
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- noBefleHna (behaviors) - TOBa ca cneuMd3M»-iHM xapaKTepHM fleMCTBua, 

KOMTO 06eKTbT MO>Ke fla M3B"bpiiJBa. 

HeKa 3a npMMep B3eMeM o6eKTbT ot pea/iHua cbat "Kyne". CbcroaHMfl Ha 
KyneTo MoraT fla 6"bflaT "MMe", "u,b$\t Ha K03MHaTa" m "nopofla", a HeroBM 
noBeaeHkifl - "ziaeHe", "cefleHe" v\ "xofleHe". 

06eKTMTe b OOn o6eflMHHBaT flaHHM v\ cpeflCTBaTa 3a THXHaTa o6pa6oTKa b 
eflHO u,nno. Te cbOTBeTCTBaT Ha o6eKTMTe ot pea/iHua cbht m cbfltpwaT b ce6e 

CM flaHHM M fleMCTBMa: 

- H/ieH-flaHHM (data members) - npeflcraB/iflBaT npoMeH/iMBM, BrpafleHM b 

06eKTMTe, KOMTO OnMCBaT CbCTOflHMflTa MM. 

- MeTOflM (methods) - Be^e cMe vv\ pa3me>Kfla/iM b fleTafijiM. Te ca 
MHCTpyMeHTbT 3a M3rpa>KflaHe Ha noBefleHMeTO Ha o6eKTMTe. 

KaKBO e K/iac? 

lOiaciiT fledpMHMpa a6crpaKTHMTe xapaKTepMCTMKM Ha flafleH o6eKT. Mowe 
oiue fla ce Ka>xe, <-\e Knacvr e n/iaH mjim iua6/iOH, komto onMCBa npMpoflaTa Ha 
Hemo (HAKaK"bB o6eKT). K/iacoBeTe ca rpaflMBHMTe e/ieMeHTM Ha OOn v\ ca 
Hepa3fle/iH0 cB"bp3aHM c o6eKTMTe. Hemo noBe^e, BceKM o6eKT e npefl- 
CTaBMTe/i Ha eflMHCTBeH to^ho onpefle/ieH K/iac. 

IHe flafleM npMMep 3a K/iac v\ o6eKT, komto e HeroB npeflcraBMTeji. HeKa 
MMaMe K/iac Dog m o6eKT Lassie, komto e npeflCTaBMTe/i Ha K/iaca Dog 
(Ka3BaMe oiue o6eKT ot tmih Dog) . K/iacvr Dog onMCBa xa pa KTe p mctm KMTe Ha 
bcm4km KyneTa, flOKaTO Lassie e KOHKpeTHO Kyne. 

K/iacoBeTe npeflocraBHT MOfly/iHOcr m cTpy KTy p h o ct Ha o6eKTHO-opMeHTMpa- 
HMTe nporpaMM. TexHMTe xa pa KTe p mctm km Tpa6Ba fla ca cm Mc/ieHM b o6m 
ko HTe kct, TaKa 4e fla MoraT fla 6"bflaT pa36paHM m ot xopa, komto ca 
3ano3HaTM c npo6/ieMHaTa 06/iacT, 6e3 fla ca nporpaMMCTM. HanpMMep, He 
Moxe Knacvr Dog fla MMa xapaKTepMCTMKa "RAM naMeT" nopaflM npocTaTa 
npM4MHa, 4e b KOHTeKCTa Ha T03M K/iacTaKaBa xa pa KTe p mctm Ka ha Ma cMMCb/i. 

K/iacoBe, aTpn6yTM v\ noBefleHMe 

K/iacvr fledpMHMpa xa pa KTe p mctm KMTe Ha flafleH o6eKT (komto me HapM^aMe 
aTpn6yTn) m HeroBOTO noBeneHne (fleMCTBM^Ta, komto o6eKTbT Mowe fla 
M3B"bpiuBa). ATpM6yTMTe Ha K/iaca ce fledpMHMpaT KaTO co6cTBeHM npoMeH/iMBM 
b thjioto My (Hape^eHM 4/ieH-npoMeH/iMBM). noBefleHMeTO Ha o6eKTMTe ce 
MOfle/iMpa 4pe3 fledpMHMUMfl Ha MeTOflM b K/iacoBeTe. 

IHe M/iK)CTpMpaMe Ka3aH0T0 flOTyK KaTO flafleM npMMep 3a pea/iHa fledpMHMUMfl 
Ha K/iac. HeKa ce BtpHeM othobo Ha npMMepa c KyneTO, komto Be^e flafloxMe 
no-rope. McKaMe fla fledpMHMpaMe K/iac Dog, komto MOfle/iMpa pea/iHMAT o6eKT 
"Kyne". K/iacvr me BK/iK)4Ba xa pa KTe p mctm km, o6mn 3a bcm^km KyneTa (KaTO 
nopofla m UBAT Ha K03MHaTa), a cbmo m xapaKTepHo 3a KyneTaTa noBefleHMe 
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(KaTo ziaeHe, cefleHe, xofleHe). B TaK"bB c/iyMafi me MMaMe aTpi/i6yTi/i breed m 
furCoior, a noBefleHneTO me 6"bfle MMn/ieMeHTupaHo 4pe3 MeTOflMTe bark(), 

sit(), walk() . 

O6GKTMT6 - MHCTaHMMM Ha K/iacoBeTe 

Ot Ka3aH0T0 flOTyK 3HaeM, <-\e BceKM o6eKT e npeflCTaBMTe/i Ha to^ho ep,v\n 
K/iac m e cb3flafleH no iua6/iOH Ha T03M K/iac. Cb3flaBaHeTo Ha o6eKT ot 
flecpMHMpaH K/iac Hapi/naMe MHCTaHunpaHe (instantiation). MHCTaHunn 
(instance) e dpaKTi/mecKi/iflT o6eKT, komto ce cb3flaBa ot K/iaca no BpeMe Ha 
M3n"b/iHeHne Ha nporpaMaTa. 

BceKM o6eKT e MHCTaHunn Ha KOHKpeTeH K/iac. Ta3M MHCTaHuna ce xapaicre- 
pn3npa cbc cijCTOflHMe (state) - MHO>KecTBO ot ctomhoctm, acounnpaHM c 
aTpn6yTi/iTe Ha K/iaca. 

B KOHTeKCTa Ha TaKa BtBefleHMTe noHflTna, o6eKTbT ce cbCTOM ot flBe Heiua: 
MOMeHTHOTO cbCTOAHne m noBefleHweTo, flecjDMHupaHO b K/iaca Ha o6eicra. 
C"bCTOflHneTO e cneL4ncJ)M L iHO 3a MHCTaHunaTa (o6eKTa), ho noBefleHneTO e 

06U40 3a BCM4KM 06eKTM, KOMTO Ca npeflCTaBMTe/lM Ha T03M K/iac. 

K/iacoBe b Java 

flOTyK pa3meflaxMe hakoi/i o6mn xapaKTepucTMKn Ha OOn. To/iaMa 4acr ot 
cbBpeMeHHMTe e3nun 3a nporpaMnpaHe ca o6eKTHO-opneHTnpaHM. BceKM ot 
Tax MMa M3BecTHM oco6eHOCTM npn pa6oTaTa c K/iacoBeTe v\ o6eKTMTe. B Ta3M 
KHura me ce cnpeM caMO Ha eflMH ot re3v\ e3nun - Java. fl"bp>KMM p,a 
OT6e/ie>KMM, Me 3HaHMflTa 3a OOn b Java me 6"bflaT ot no/i3a Ha <-\v\TaTenn 6e3 
3Ha4eHne kom o6eKTHO-opneHTnpaH e3MK M3no/i3Ba b npaKTMKaTa. 

KaKBO npeflCTaB/isiBaT K/iacoBeTe b Java? 

K/iac"bT b Java ce fledpi/iHMpa 4pe3 K/iK)40BaTa AyMa class, nocneflBaHa ot 

MfleHTMCjDMKaTOp (MMe) Ha K/iaca V\ CbBKynHOCT OT 4/ieH-flaHHM M MeTOflM, 

o6oco6eHM b co6cTBeH 6/iok koa. 

K/iacoBeTe b Java MoraT fla cbfltpwaT c/ieflHMTe e/ieMeHTu: 

- no/ieTa (fields) - 4/ieH-npoMeH/inBM ot onpefle/ieH Tun; 

- CBOMCTBa (properties) - TOBa ca cneuna/ieH bi/ia e/ieMeHTM, komto 
pa3LunpflBaT dpyHKUMOHa/iHOCTTa Ha nonerara KaTo flaBaT b"B3mo>khoct 3a 
flon"b/iHMTe/iHa o6pa6oTKa Ha flaHHMTe npn M3B/iM4aHeTo v\ 3anncBaHeT0 
mm. IHe ce cnpeM no-noflpo6HO Ha tax b TeMaTa "fledpi/mi/ipaHe Ha 
K/iacoBe"; 

- MeTOflM - pea/iM3npaT MaHi/mynaui/iflTa Ha flaHHMTe. 
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npMMepeH K/iac 

IHe flafleM npi/iMep 3a npocT K/iac b Java, komto cbfltpwa M36poeHMTe 
e/ieMeHTM. K/iacbT cat MOfle/iupa pea/iHua o6eKT KOTKa v\ npi/rrewaBa cbom- 
cTBaTa MMe i/i ubht. noco^eHi/mT K/iac flecfiMHupa hako/iko no/ieTa, cBOMCTBa m 
MeTOflu, komto no-KbCHO me M3no/i3BaMe HaroTOBO. C/ieflBa flecfiMHMUMflTa Ha 
K/iaca (3acera HAMa fla pa3r/ie>KflaMe BfleTaM/in flecjDMHuunflTa Ha K/iacoBeTe - 
me o6"bpHeM cneuna/iHO BHMMaHne Ha TOBa b r/iaBaTa " Zle4)MHMpaHe Ha 
K/iacoBe ") : 



public class Cat { 

/ / Field name 
private String name; 
/ / Field color 
private String color; 

// Getter of property name 
public String getNameO { 
return this. name; 

} 

// Setter of property name 
public void setName ( String name) { 
this. name = name; 

} 

// Getter of property color 
public String getColor() { 
return this. color; 

} 

// Setter of property color 
public void setColor (String color) { 
this. color = color; 

} 

// Default constructor 
public Cat () { 

this. name = "Unnamed"; 

this. color = "gray"; 

} 

/ / Constructor with parameters 

public Cat (String name, String color) { 

this. name = name; 

this. color = color; 

} 

// Method sayMiau 
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public void sayMiau ( ) { 

System. out .printf ( "Cat %s said: Miauuuuuu! %n", name); 

} 

} 



M3BMKBaHeT0 Ha MeTOfla System. out. printf (...) Ha K/iaca j a va.lang. System 
e npuMep 3a yncnpe6aTa Ha cmctsmsh K/iac b Java. CucTeMHM Hapn^aMe 
K/iacoBeTe, flecJpuHnpaHM b craHflapTHkiTe 6n6/inoTeKM 3a M3rpa>KflaHe Ha 
npn/io>KeHMfl c Java (m/im flpyr e3MK 3a nporpaMnpaHe). Te MoraT fla ce 
M3no/i3BaT B"bB BCM4KM Haujn npn/io>KeHMfl Ha Java. TaKMBa ca HanpuMep 
K/iacoBeTe string, system m Math, komto me pa3i~/ieflaMe Ma/iKO no-K"bCHO. 

Ba>KHO e fla ce 3Hae, <-\e MMn/ieMeHTaunaTa Ha K/iacoBeTe e Kancy/mpaHa 
(cKpnTa). ripn M3 no/13 BaHeTO Ha MeTOflMTe Ha flafleH K/iac ot npM/io>KHMfl 
nporpaMMCT, TaxHaTa MMn/ieMeHTaui/m e He3aBMCMMa ot ynoTpe6aTa mm. I~lpi/i 
cucTeMHM K/iacoBe MMn/ieMeHTaunfl o6nKHOBeHO flopn He e Aocrbrma 3a 
nporpaMMCTa, komto rn M3no/i3Ba. ToBa e TaKa, 3amoTO 3a nporpaMMCTa e ot 
3Ha4eHne KaKBO npaBHT MeTOflMTe, a He KaK ro npaBHT. no T03M Ha^MH ce 
cb3flaBaT HMBd Ha a6cTpaKMnn, KoeTO e eflMH ot ocHOBHMTe npuHunnn b 

oon. 

me o6"bpHeM cneuna/iHo BHMMaHne Ha ci/icreMHi/rre K/iacoBe Ma/iKO no-K"bCHO. 
Cera e BpeMe fla ce 3ano3HaeM etc c"b3flaBaHeT0 v\ M3no/i3BaHeTO Ha o6eKTM b 
nporpaMMTe. 

Ci>3AaBaHe m M3no/i3BaHe Ha o6eKTM 

3acera me ce cJx)Kyci/ipaMe Btpxy c"b3flaBaHeTo m i/i3no/i3BaHeTO Ha o6eKTM b 
HaiiiMTe nporpaMM. U4e pa6oTMM c Be^e flecfiMHMpaHM v\nv\ cucTeMHM K/iacoBe - 
oco6eHOCTMTe npn flecj)MHMpaHeTO Ha Haiun co6cTBeHM K/iacoBe me pa3i~/ie- 
flaMe no-icbCHO b TeMaTa " jJec^MHupaHe Ha K/iacoBe ". 

Ci>3AaBaHe m ocBo6o>KflaBaHe Ha o6gktm 

C"b3flaBaHeTo Ha o6eKTi/i ot npeflBapi/rre/iHo flecf)MHMpaHM K/iacoBe no BpeMe 
Ha M3n"b/iHeHneTo Ha nporpaMaTa CTaBa 4pe3 onepaTopa new. HoBocb3- 
flafleHMAT o6eKT o6nKHOBeHO ce npucBOABa Ha npoMeH/iMBa OTTun, cbBnaflam 
c K/iaca Ha o6eKTa. U4e OT6e/ie>KMM, <-\e npn TOBa npucBOABaHe cbiflUHCKMAT 
o6eKT He ce Konnpa. B npoMeH/iMBaTa ce 3anncBa caMO pecpepeHumi KbM 
H0B0C"b3flafleHMA o6eKT (HeroBMAT aflpec b naMeTra). CneflBa npocT npuMep 
KaK CTaBa TOBa: 



Cat someCat = new Cat ( ) ; 



Ha npoMeH/iMBaTa someCat ot Tun cat npucBOABaMe H0B0C"b3flafleHa MHCTaH- 
u,v\n Ha K/iaca Cat. npoMeH/iMBaTa someCat ctom b creKa, a HeMHaTa ctomhoct 
(MHCTaHUMATa Ha K/iaca Cat) ctom b flMHaMM4HaTa naMeT: 
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Stack 



someCat 



Cat@6e278a 



Heap 



(Cat members) 



Ci>3flaBaHe Ha o6eKTM ct»c 3aaaBaHe Ha napaMeTpw 

Cera me pa3r/ie,qaMe /ieKO npoMeineH BapnaHT Ha ropHna npi/iMep, npn komto 
3aflaBaMe napaMeTpn npn c"b3flaBaHeTo Ha o6eKTa: 



Cat myBrownCat = new Cat ( "Johnny", "brown"] 



B T03M c/iy^aM MCKaMe o6eKTbT myBrownCat fla npeflcraB/iflBa KOTKa, kohto ce 
Ka3Ba Johnny v\ MMa KachflB ubht. YKa3BaMe TOBa <-\pe3 flyMMTe "Johnny" v\ 
"brown", HanncaHM b cko6m c/iefl MMeTO Ha K/iaca. 

npn cb3flaBaHeT0 Ha o6eKT c onepaTopa new ce cnynBaT ABe Hema: 3afle/ia 
ce naMeT 3a to3m o6eKT v\ ce MSBtpiuBa Ha^a/iHa MHnuna/insaunfl Ha H/ieH- 
flaHHMTe My. MHMUMa/iM3auMflTa ce ocbmecrBABa ot cneuna/ieH MeTOfl Ha 
K/iaca, Hape^eH KOHCTpyKTop. B ropHna npuMep MHML4Ma/iM3npamMTe napa- 
MeTpi/i ca BCbiMHOCT napaMeTpn Ha KOHcrpyKTopa Ha K/iaca. U4e ce cnpeM no- 
noflpo6HO Ha KOHCTpyKTopnTe cnep, Ma/iKO. noHe>Ke M/ieH-npoMeH/iuBMTe name 
m color Ha K/iaca Cat ca ot pechepeHTeH Tun (ot K/iaca string), Te ce 
3anncBaT cbmo b flMHaMM4HaTa naMeT (heap) v\ b caMi/ia o6eKT ctoht TexHMTe 
pecfiepeHunn (aflpecu). CneflBamaTa KapTMHKa noKa3Ba TOBa HameflHo: 



Stack 



someCat 



Cat@6e278a 



Heap 



name : 

String@a272e8 
color : 

String@852fa4 



Johny 



J 



brown 



OcBo6o>KflaBaHe Ha o6eKTMTe 

Ba>KHa oco6eHOCT Ha pa6oTaTa c o6eKTM b Java e, <-\e o6nKHOBeHo ha Ma Hy>K,qa 
ot p"bMHOTO mm pa3pyujaBaHe v\ ocBo6o>KflaBaHe Ha naMeira, 3aeTa ot tax. 
ToBa e BT33MOKH0 nopaaw Ha/iM4neT0 Ha garbage collector EhB BnpTya/iHaTa 
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MaiuMHa, komto ce rpn>KM 3a TOBa BMecTO Hac. 06eKTMTe, K"bM komto b flafleH 
MOMeHT Be^e HHMa pecjjepeHunfl b nporpaMaTa aBT0MaTM4H0 ce yHnmo>KaBaT v\ 
naMerra, koato 3aeMaT ce ocBo6o>KflaBa. no to3m HannH ce npeflOTBpaTHBaT 
MHoro noTeHuna/iHM 6"broBe v\ npo6/ieMM. Ako MCKaMe pwno fla ocBo6oflMM 
flafleH o6eKT, Tpa6Ba fla yHMiflo>KMM pecjDepeHLiMfl KbM Hero, HanpuMep TaKa: 



myBrownCat = null; 



ToBa He yHMiflo>KaBa o6eKTa BeflHara, ho ro ocraBfl b cbCTOAHne, b KoeTo tom 
e HeflocTbneH ot nporpaMaTa m npn cneflBamoTO BK/iK)4BaHe Ha cucTeMaTa 3a 
no4MCTBaHe Ha naMerra (garbage collector) tom me 6"bfle ocBo6ofleH: 



Stack 



someCat 



Cat@6e278a 



Heap 




flocn»n AO no/ieTa Ha o6eKTa 

flocrbnvr AO nonerara v\ cBOMCTBaTa (properties) Ha flafleH o6eKT cTaBa 4pe3 
onepaTopa . (T04Ka), nocTaBeH Me>Kfly mmcto Ha o6eKTa m mmcto Ha no/ieTo 
(m/im cbomctboto). OnepaToptT . He e Heo6xoflMM b c/iy^aM, <-\e flocTbnBaMe 
no/ie m/im cbomctbo Ha flafleH K/iac b thjioto Ha mctoa Ha cbiflna K/iac. 

Mo>KeM fla flocTbnBaMe no/ieTaTa m CBOMCTBaTa v\nv\ c ue/i fla i^B/ie^eM 
flaHHMTe ot tax, m/im c u,en fla 3annujeM hobm flaHHM. B cnyqaM Ha cbomctbo, 
AOCTbnvr ce pea/iM3npa 4pe3 flBa cneuna/iHM MeTOfla, Hape^eHM getter v\ 
setter. Te MSBtpiuBaT cbOTBeTHO M3B/iM4aHeT0 Ha cTOMHOcira Ha cbomctboto 
i/i npi/icBOABaHeTO Ha HOBa ctomhoct. B flecjjMHMunflTa Ha K/iaca Cat (koato 
flaflOXMe no-rope) TaKMBa MeTOflM ca getName() M setName (...) . 
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Aocrbn no no/ieTa Ha o6eKTa - npMMep 

IHe flafleM npocT npi/iMep 3a yncrrpe6aTa Ha cbomctbo Ha o6eKT, KaTo 
M3no/i3BaMe Be^e fle4)MHMpaHMfl no-rope K/iac Cat. Cb3flaBaMe MHCTaHuna 
myCat Ha K/iaca Cat m npucBOABaMe ctomhoct "Alfred" Ha cbomctboto 
name. C/iefl TOBa M3Be>KflaMe Ha craH,qapTHi/m M3xofl cf>opMaTi/ipaH hm3 c 
MMeTO Ha HaujaTa KOTKa. CneflBa pea/iM3aunflTa Ha npuMepa: 

public class CatManipulating { 

public static void main ( String [ ] args) { 
Cat myCat = new Cat ( ) ; 
myCat.name = "Alfred"; 

System . out .println ( "The name of my cat is %s . " ,myCat .name) ; 

} 

} 



kl3BMKBaHe Ha MeTOflM Ha o6gkt 

M3BMKBaHeTo Ha MeTOflMTe Ha flafleH o6eKT craBa othobo 4pe3 onepaTopa . 
(TOHKa). OnepaToptT T04Ka He e HyweH eflMHCTBeHO, b c/iy^aM <-\e cbOTBeT- 

HM51T MeTOfl Ce M3BMKBa B Tfl/IOTO Ha flpyr MeTOfl Ha CbLflkm K/iac. 

TyK e MOMeHTbT fla cnoMeHeM cfiaKTa, <-\e MeTOfli/iTe Ha K/iacoBeTe MMaT 
MOflncJjMKaTopn 3a flocn>n public, private v\nv\ protected, Mpe3 koi/ito 
B"b3Mo>KHocTTa 3a M3BMKBaHeT0 mm MO>xe fla ce orpaHM^aBa. IHe pa3r/ieflaMe 
noflpo6HO Te3M MOflnct>m<aTopi/i b TeMaTa " Zle4)MHMpaHe Ha K/iacoBe ". 3acera 
me Ka>KeM caMO, <-\e MOfli<icJ)m<aTop"bT 3a flocrbn public He BtBewfla HMKaKBO 
orpaHM^eHne 3a M3BMKBaHeT0 Ha cbOTBeTHi/m MeTOfl. 

M3BMKBaHe Ha MeTOflM Ha o6eKT - npuMep 

me AorrbJiHHM npuMepa, komto Be^e .qaflOXMe KaTO M3BMKaMe MeTOfla sayMiau 
Ha K/iaca Cat. Eto KaKBO ce no/iy^aBa: 



public class CatManipulating { 

public static void main ( String [ ] args) { 
Cat myCat = new Cat ( ) ; 
myCat.name = "Alfred"; 

System . out .println ( "The name of my cat is %s.%n", 

myCat . name) ; 
myCat . sayMiau ( ) ; 

} 

} 



Cnefl M3n"b/iHeHneTo Ha ropHaTa nporpaMa Ha craHflapTHi/m i/i3xofl me 6"bfle 
M3BefleH c/ieflHMA TeKCT: 
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The name of my cat is Alfred. 
Cat Alfred said: Miauuuuuu ! 



KoHCTpy KTOpkl 

KoHCTpyKTop"bT e cneuna/ieH MeTOfl Ha K/iaca, komto ce M3BMKBa aBTOMaTi/mHO 
npn c"b3flaBaHeT0 Ha o6eKT ot to3m K/iac v\ MSBtpiuBa MHnuna/iMsauMfl Ha 
flaHHMTe My (TOBa e HeroBOTO ochobho npeflHa3Ha4eHne). KoHcrpyKTopvr 
HflMa ™n Ha Bp^maHa ctomhoct m HeroBOTO MMe He e npon3BO/iHO, a 
3afl"b/i>KMTe/iH0 cbBnafla c MMeTO Ha K/iaca. KoHcrpyKTopvr MO>Ke fla 6"bfle etc 
m/im 6e3 napaMeTpn. KoHCTpyKTop 6e3 napaMeTpn Hapn^aMe ome KOHCTpyKTop 
no noflpa36npaHe (default constructor). 

KoHCTpyKTopw c napaMeTpw 

KoHCTpyKTop"bT Mo>Ke fla MMaT napaMeTpn, KaKTo BceKM flpyr MeTOfl. BceKM 
K/iac MO>Ke fla MMa npon3BO/ieH 6poM KOHCTpyKTopn c eflMHCTBeHOTO orpaHM- 
4eHne, 4e 6poaT m Ti/mvr Ha napaMeTpi/rre mm Tpa6Ba fla 6"bfle pa3/iM4eH. ripn 
c"b3flaBaHeT0 Ha o6eKT ot to3m K/iac ce M3BMKBa to^ho eflMH ot fledpuHnpaHMTe 

KOHCTpyKTOpM. 

ripM Ha/lM4MeT0 Ha HflKOJlKO KOHCTpyKTOpa B eflMH K/iaC eCTeCTBeHO B"b3HI/IKBa 

BtnpocbT kom ot Tax ce M3BMKBa npi/i c"b3flaBaHeT0 Ha o6eKT. T03M npo6/ieM 
ce peiuaBa no mhoto MHTynTn BeH Ha^MH. noflxoflfliflUflT KOHCTpyKTop ce 
M36npa aBT0MaTM4H0 b 3aBMCMM0CT ot noflafleHkrre napaMeTpn npn cb3flaBa- 
HeTO Ha o6eKTa. M3no/i3Ba ce npnHu,nnvr Ha Hafi-flo6po cbBnafleHne. 

kl3BMKBaHe Ha KOHCTpyKTopw - npMMep 

fla pa3meflaMe othobo fledpuHnunaTa Ha K/iaca Cat v\ no-KOHKpeTHO flBaTa 
KOHCTpyKTOpa Ha K/iaca: 



public class Cat { 

/ / Field name 
private String name; 
/ / Field color 
private String color; 



// Default constructor 
public Cat () { 

this. name = "Unnamed"; 

this. color = "gray"; 

} 

/ / Constructor with parameters 
public Cat (String name, String color) { 
this . name = name ; 
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this. color = color; 

} 



} 



IHe M3no/i3BaMe Te3M kohctpyktopm, 3a fla muocrpMpaMe ynoTpe6aTa Ha 
KOHCTpyKTop 6e3 m c napaMeTpn. npn TaKa flecjjuHnpaHMfl K/iac Cat me flafleM 
npuMep 3a cb3flaBaHeT0 Ha HeroBM MHCTaHunn 4pe3 BceKM OTflBaTa KOHcrpyK- 
Topa. EflMHMAT o6eKT me 6"bfle o6nKHOBeHa Heonpefle/ieHa KOTKa, a flpyrnaT - 
HaujaTa KacjDflBa KOTKa Johnny. C/iefl TOBa me nsnt/iHUM MeTOfla sayMiau Ha 
BCAKa OTflBeTe v\ me pa3r/ieflaMe pe3y/iTaTa. CneflBa M3xoflHMflT koa: 



public class CatManipulating { 

public static void main ( String [ ] args) { 
Cat someCat = new Cat ( ) ; 

someCat . sayMiau ( ) ; 

System. out .println ("The color of cat %s is %s.%n", 
someCat . name , someCat . color) ; 

Cat myBrownCat = new Cat (" Johnny " , "brown") ; 

myBrownCat . sayMiau ( ) ; 

System. out .println ("The color of cat %s is %s.%n", 
myBrownCat . name, myBrownCat . color) ; 

} 



B pe3y/iTaT ot M3n"b/iHeHneT0 Ha nporpaMaTa ce i/i3Be>Kfla cneflHi/iflT tckct Ha 

CTaHflapTHMfl M3X0fl: 



Cat 


Unnamed said 


Miauuuuuu ! 


The 


color of cat 


Unnamed is gray. 


Cat 


Johnny said: 


Miauuuuuu ! 


The 


color of cat 


Johnny is brown. 



CraTMMHM no/ieTa m Me to ah 

H/ieH-flaHHMTe, komto pa3rvie>KflaxMe flocera pea/iM3npaT cbcroflHi/m Ha 
o6eKTMTe m ca np^KO cB"bp3aHM c KOHKpeTHM MHCTaHUMM Ha K/iacoBeTe. B OOn 
MMa cneuna/iHa KaTeropua no/ieTa v\ MeTOflu, komto ce acounnpaT c Tun flaHHM 
(K/iac), a He c KOHKpeTHa MHCTaHuna (o6eKT). Hapn^aMe rn cTaTMHHn 
H/ieHOBe (static members), 3amoTO ca He3aBMCMMM ot ko h KpeTH MTe o6eKTM. 
Hemo noBe^e - Te ce M3no/i3BaT, 6e3 fla MMa cb3flafleHa MHCTaHuna Ha K/iaca, 
b komto ca flecfiMHMpaHM. U4e pa3meflaMe HaKpaTKO cTaTi/mHi/rre 4/ieHOBe b 
Java - TOBa MoraTfla 6"bflaT no/ieTa, MeTOflu v\ KOHCTpyKTopn. 
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Cran/mHO no/ie mjim MeTOfl ce flecf)MHnpa 4pe3 K/iK)40BaTa flyMa static, noc- 
TaBeHa npeflu Tuna Ha no/ieTO v\nv\ Tuna Ha BptmanaTa ctomhoct Ha MeTOfla. 
ripn flecj)MHnpaHeTO Ha cTaTM4eH kohctpyktop flyMaTa static ce nocraBH 
npeflu MMeTO Ha KOHcrpyKTopa. CTaTM4HMTe KOHCTpyKTopn He ca npeflMeT Ha 
HacTOfliuaTa TeMa - 3acera me ce cnpeM Ha cTaTM4HMTe no/ieTa v\ MeTOflM. 

Kora fla M3no/i3BaMe cTaTMHHM no/ieTa m mcto/im? 

3a fla OTroBopuM Ha to3m Btnpoc Tpa6Ba npeflu bcm^ko flo6pe fla pa36npaMe 
pa3/iMKaTa Me>K,qy cTaTM4HMTe v\ HecTaTM4HMTe (non-static) H/ieHOBe. LU,e pa3- 
meflaMe no-fleTafijiHO KaKBa e ta. 

Bene o6acHMXMe ocHOBHaTa pa3/iMKa Me>Kfly flBaTa BMfla 4/ieHOBe. HeKa 
MHTepnpeTupaMe K/iaca KaTo KaTeropi/m, a o6eKTa KaTo e/ieMem", nonaflam b 
Ta3M KaTeropna. ToraBa cTaTM4HMTe M/ieHOBe 0Tpa3flBaT cbcroaHMfl v\ noBefle- 
Hi/m Ha caMaTa KaTeropua, a HecTaTMMHUTe - cbCTOflHua v\ noBefleHna Ha 
OTfle/iHMTe e/ieMeHTM Ha KaTeropnaTa. 

Cera me o6"bpHeM no-cneuna/iHO BHMMaHne Ha MHnuna/insauMflTa Ha cTaTM4- 
HMTe m HecTaTM4HMTe no/ieTa. Be^e 3HaeM, 4e HecTaTM4HMTe no/ieTa ce mhm- 
L4na/iM3npaT 3aeflH0 c M3BMKBaHeT0 Ha KOHcrpyKTop Ha K/iaca npn cb3fla- 
BaHeTO Ha HeroBa MHCTaHuna - m/im b thjioto Ha KOHCTpyKTopa, v\nv\ M3B"bH 
Hero. MHML4Ma/iM3auMaTa Ha cTaTM4HMTe no/ieTa, o6a4e, He MO>Ke fla craBa npn 
cb3flaBaHeTo Ha o6eKT ot K/iaca, 3aiflOTO Te MoraT fla 6"bflaT M3no/i3BaHM, 6e3 
fla MMa cb3flafleHa MHCTaHuna Ha to3m K/iac. Ba>KHo e fla ce 3Hae c/ieflHOTo: 



CTaTMHHMTe no/ieTa ce MHMmia/iM3MpaT, KoraTO ™m>T aaHHki 
f\ (K/iacT»T) ce M3no/i3Ba 3a np-bB m>T no BpeMe Ha M3m»/i- 
HeHMeTO Ha nporpaMaTa. 



BpeMe e fla bmamm KaK ce M3no/i3BaT CTaTMHHM no/ieTa m MeTOflM Ha npaKTMKa. 
CTaTMHHM no/ieTa m mctoam - npMMep 

ripnMep"bT, komto me flafleM pewaBa c/ieflHaTa npocra 3afla4a: Hy>KeH hm e 

MeTOfl, KOMTO BCeKM n"bT BP"blfla CTOMHOCT C eflHO nO-rO/lflMa OT CTOMHOCTTa, 

BtpHaTa npM npeflMiuHOTO M3BMKBaHe Ha MeTOfla. M36MpaMe ntpBaTa BtpHaTa 
ot MeTOfla ctomhoct fla 6"bfle 0. O^eBMflHo TaK"bB MeTOfl reHepMpa peflMuaTa 
Ha ecTecTBeHMTe 4Mc/ia. noflo6Ha dpyHKLiMOHa/iHOCT MMa ujmpoko npM/io>KeHMe 
b npaKTMKaTa - 3a eflH03Ha4H0 HOMepMpaHe Ha o6eKTM. Cera me bmamm KaK 
MO>Ke fla ce pea/iM3Mpa c MHCTpy MeHTMTe Ha OOn. 

fla npMeMeM, <-\e MeTOflvr e HapeneH nextvaiue() m e flecfiMHMpaH b K/iac c 

MMe Sequence. K/iaCbT MMa no/ie currentValue OT TMn int, KOeTO C"bfl"bp>Ka 

noc/ieflHO BtpHaTaTa ctomhoct ot MeTOfla. McKaMe b thjioto Ha MeTOfla fla ce 
M3B"bpi±i BaT noc/ieflOBaTe/iHO c/ieflHMTe flBe fleMCTBMa: fla ce yBe/iM4aBa 
CTOMHOcira Ha no/ieTO m fla ce Bp^ma KaTO pe3y/iTaT HOBaTa My ctomhoct. 
BptmaHaTa ot MeTOfla ctomhoct o^eBMflHO He 3aBMCM ot KOHKpeTHa m h era h - 



l~/iaBa 11. Cb3flaBaHe i/i i/i3no/i3BaHe Ha o6eKTM 381 



una Ha K/iaca Sequence, riopafli/i Ta3M npn4MHa MeTOflvr i/i no/ieTO ca 
cTaTM4HM. CneflBa onucaHaTa pea/iki3aukm Ha K/iaca: 

public class Sequence { 
// Static field 

private static int currentValue = -1; 

// Intentionally deny instantiation of this class 

private Sequence () { 

} 

// Static method 

public static int nextValueO { 

curren tVal ue++ ; 

return currentValue; 

} 

} 



Ha6/iK)flaTe/iHMflT <-\majen e 3a6e/ifl3a/i, Me TaKa flecfiMHMpaHMflT K/iac MMa 
KOHCTpyKTop no noflpa36npaHe, komto e fleicnapupaH KaTO private. Ta3M 
ynoTpe6a Ha KOHCTpyicrop Mo>Ke fla M3me>Kfla oco6eHa, ho e cbBceM yMi/iuj- 
nena. flo6pe e fla 3HaeM cneflHOTo: 



\ K/iac, komto MMa caMo private kohctpvktopm He Mowe fla 
fl\ 6i»fle MHCTaHUMpaH. TaKtB K/iac o6mkhobcho MMa caMo cra- 
tmhhm H/ieHOBe m ce Ha puna utility K/iac. 



3acera HHMa fla HaB/iM3aMe b fleTaM/in 3a ynoTpe6aTa Ha MOflMcpMKaTopMTe 
3a flOCTbn public, private m protected. IHe vv\ pa3meflaMe noflpo6HO b 
r/iaBaTa "flecfiMHMpaHe Ha K/iacoBe". 

HeKa cera bmamm eflHa npocra nporpaMa, kohto M3no/i3Ba K/iaca sequence: 



public class SequenceManipulating { 

public static void main ( String [ ] args) { 

System . out .printf ( "Sequence [ 1 .. 3 ] : %d, %d, %d%n", 
Sequence . nextVal ue ( ) , Sequence . nextVal ue () , 
Sequence . nextVal ue ( ) ) ; 

} 



M3Be>KflaMe Ha cTaHflapTHna M3xofl rrbpBi/rre Tpn ecTecTBeHM 4nc/ia 4pe3 
noc/ieflOBaTe/lHO M3Bm<BaHe Ha MeTOfla nextValueO Ha Kjiaca Sequence. 
Pe3y/iTarbT ot to3m koa e c/ieflHMAT: 



Sequence [1 .. 3] : 0, 1 , 2 
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FlpiiMepM 3a cmctsmhm Java K/iacoBe 

C/iefl KaTo Be^e ce 3ano3HaxMe c ocHOBHaTa <JpyHKL4MOHa/mocT Ha o6eKTi/rre, 
me pa3r/ieflaMe HaKpaTKO hakojiko 4ecro M3no/i3BaHM cucTeMHM K/iaca ot 
CTaHflapTHMTe 6n6/inoTeKM Ha Java, no T03M Ha^MH me bmamm Ha npaKTMKa 
Ka3aHOTo flOTyK, a cbiuo me noKaweM KaK cucTeMHMTe K/iacoBe y/iecH?i BdT 
pa6oTaTa hm. 

K/iaci>T System 

3ano4BaMe c eflMH ot ocHOBHMTe cucTeMHM K/iacoBe b Java. Tom cbfltpwa 
Ha6op ot no/ie3HM nonera v\ MeTOflu, y/iecHflBaiun B3anM0fleMCTBneT0 Ha 
nporpaMMTe c onepaunoHHaTa cucTeMa. Eto nacT ot (JpyHKLinoHa/iHOCTTa, 
koato npeflOcraBH T03M K/iac: 

- CTaHflapTHMTe BX0flH0-M3X0AHM noTOUM System . out, System. in M 
System. err (komto Bene cMe pa3me>Kfla/iM). 

- flocTbn flo btjHijjho flecfinHnpaHM cBOMCTBa (properties) m npoMeH/iMBM 
Ha o6Kp"b>KeHneTO (environment variables), komto HHMa fla pa3r/ie>KflaMe 
b HacToaiuaTa KHura. 

- CpeflCTBa 3a 3ape>KflaHe Ha cfiaM/iOBe v\ 6n6/inoTeKM. 

Cera me noKaweM eflHo MHTepecHo npM/io>KeHMe Ha MeTOfl Ha K/iaca System, 
KoeTo 4ecTo ce M3no/i3Ba b npaKTMKaTa npn pa3pa6oTKaTa Ha nporpaMM c 
KpnTM4H0 6"bp30fleMCTBne. LLJ,e 3ace4eM BpeMeTO 3a nsnt/iHeHne Ha cjDparMeHT 
ot M3xoflHMfl KOfl c noMomTa Ha MeTOfla currentTimeMiilis () . Eto KaK cTaBa 
TOBa: 



public class SystemTest { 

public static void main ( String [ ] args) { 
int sum = 0; 

long startTime = System. currentTimeMil lis {) ; 

// The code fragment to be tested 
for(int i = 0; i < 10000000; i++) { 
sum++; 

} 

long endTime = System. currentTimeMil lis () ; 
System . out .printf ( "The time elapsed is %f sec", 
(endTime - startTime )/ 10 00 . 0 ) ; 

} 

} 



MeTOflVT currentTimeMiilis () Bp"bma KaTO pe3y/lTaT 6pOfl MM/lMCeKyHflM, 

komto ca M3TeK/iM ot 0:00 4aca Ha 1 AHyapn 1970 roflMHa flo MOMeHTa Ha 
M3BMKBaHeT0 Ha MeTOfla. C HeroBa noMom 3acn4aMe M3TeK/iMTe MM/inceKyHflu 
npeflu m cnefl nsnt/iHeHneTO Ha kphtm^hma koa. TaxHaTa pa3/iMKa e BCbmnocT 
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TbpceHOTO BpeMe 3a M3n"b/iHeHne Ha cfjparMeHTa koa, i/i3MepeH0 b mm/im- 
ceKyHfln. 

B pe3y/iTaT ot M3n"b/iHeHneTo Ha nporpaMaTa Ha craH,qapTHi/m M3xofl ce 
M3Be>Kfla pe3y/iTaT ot c/ieflHua bma (3ace4eH0T0 BpeMe Bapupa b 3aBMCMMocT 
ot KOHKpeTHaTa KOMnioTbpHa KOHc^nrypaunfl i/i hcmhoto HaTOBapBaHe) : 



The time elapsed is 0,016000 sec 



K/iacbT String 

Bene cMe cnoMeHaBa/in K/iaca b Java, komto npeflcraBH cmmbo/ihm HM30Be 
(noc/ieflOBaTe/iHocTM ot cmmbo/im). fla npunoM hum, <-\e MoweM p,a c-n/rraMe 
HM30BeTe 3a npuM mtm BeH Tun flaHHM b Java, BtnpeKM <-\e pa6oTaTa c tax ce 
pa3/iM4aBa flo i/BBecma creneH ot pa6oTaTa c flpyri/rre npMMMTMBHM TunoBe 
(ue/in m pea/iHM 4nc/ia, 6y/ieBM npoMeH/iMBM m ap.). LUe ce cnpeM no- 
noflpo6HO Ha tax b TeMaTa " Cmmbojihm HM30Be ". 

K/iaci>T Math 

C"bfl"bp>Ka MeTOflu 3a M3B"bpi±iBaHeTo Ha ochobhm 4MC/10BM onepaum/i KaTO 
noBflnraHe b cTeneH, ziorapnTMyBaHe, KopeHyBaHe v\ TpnroHOMeTpM4HM 
cj)yHKLiMM. U4e flafleM eflMH npocT npuMep, komto muocrpkipa ynoTpe6aTa My. 

CtcTaBflMe nporpaMa, koato npecMHTa zinueTO Ha Tpntrb/iHMK no flafleHM 
fl"b/i>KMHM Ha flBe ot crpanme m "bi~b/ia Me>Kfly tax b rpaflycu. 3a Ta3M u,en 
MMaMe Hy>Kfla ot MeTOflMTe sin(...) v\ toRadians (...) Ha K/iaca Math. CneflBa 
npuMepHa pea/iM3aunfl: 



public class MathTest { 

public static void main ( String [ ] args) { 

j ava .util . Scanner input = new j ava . util . Scanner ( System . in) ; • 

System. out .println ("Length of the first side:"); 
double a = input .nextDouble () ; 

System . out .println (" Length of the second side:"); 
double b = input .nextDouble () ; 

System . out .println (" Si ze of the angle in degrees:"); 
int angle = input . nextlnt () ; 

System. out .printf ( "Face of the triangle: %f%n", 
0.5 * a * b * Math . sin (Math . toRadians (angle) )) ; 

} 

} 



MoweM ziecHO fla TecTBaMe nporpaMaTa KaTO npoBepuM fla/in npecMHTa npa- 
bm/iho /lMLieTO Ha paBHOCTpaHeH Tpn"brb/iHMK. 3a flont^HMTe/iHO y/iecHeHne 
M36npaMe fli3/i>KMHa Ha crpaHaTa fla 6"bfle 2 - ToraBa zinueTO My HaMnpaMe c 
flo6pe M3BecTHaTa cf)opMy/ia: 
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S = — 2 2 =43 = 1,7320508... 
4 

B"bBe>KflaMe nocneflOBaTe/iHO <-\v\cnara 2, 2, 60 m Ha craHflapTHMH M3xofl ce 
M3Be>Kfla: 



Face of the triangle: 1,732051 



K/iacbT Math - ome npMMepn 

OcBeH MaTeMaTM4ecKM MeTOflu K/iacbT Math flecf)MHMpa m flBe flo6pe M3BecTHM 
b MaTeMaTMKaTa KOHCTaHTu: 4mc/ioto tt m HenepoBOTO <-\v\cno e. Eto KaK ce 
AOCTbnBaT Te: 



System . out .print In (Math . PI) ; 
System . out .print In (Math . E) ; 



ripn M3n"b/iHeHne Ha ropHna koa ce no/iy^aBa c/ieflHua pe3y/iTaT: 



3 . 141592653589793 
2 . 718281828459045 



K/iacbT Random 

noHAKora b nporpaMnpaHeTo ce Ha/iara fla M3no/i3BaMe c/iy^aMHM 4nc/ia. 
HanpuMep MCKaMe fla reHepupaMe 6 c/iynaMHM 4nc/ia b MHTepBa/ia Me>Kfly 1 v\ 
49 (TOTO 6/49). ToBa MO>KeM fla HanpaBMM M3no/i3BaMKM K/iaca java.util. 
Random M HerOBMfl MeTOfl nextlnt(). llpeflM M3no/13BaMe K/iaca Random Tpfl 6 Ba 

fla Cb3flafleM HeroBa MHCTaHuna, npn KoeTO th ce MHML4Ma/iM3npa etc cny- 
4aMHa ctomhoct (MSB/ie^eHa ot TeKymoTO cMcreMHO BpeMe b onepaunoHHaTa 
cucTeMa). C/iefl TOBa MO>KeM fla reHepupa c/iynaMHO <-\v\cno b MHTepBa/ia [0...n) 
4pe3 M3BMKBaHe Ha MeTOfla nextint(n). 3a6e/ie>KeTe, <-\e to3m MeTOfl MO>Ke fla 
BtpHe Hy/ia, ho Bptifla BMHarn cnynaMHO hmc/io no-Ma/iKO ot 3aflafleHaTa 
ctomhoct n. 3aTOBa aKO MCKaMe fla no/iy4MM 4mc/io b MHTepBa/ia [0...49], 
Tpa6Ba M3no/i3BaMe M3pa3a nextint (49) +1. Eto cope KOfla Ha eflHa npor- 
paMa, koato M3no/i3BaMKM K/iaca Random reHepMpa 6 c/iy^aMHM 4Mc/ia otTOTO 
6/49: 



import j ava . util . Random; 

public class TOT064 9 { 

public static void main ( String [ ] args) { 
Random rand = new Random () ; 
for (int number=l; number<=6; number++) { 
int randomNumber = rand. next Int ( 4 9 ) + 1 ; 
System. out .printf ( "%d ", randomNumber); 

} 
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} 

} 



Eto KaK M3me>Kfla eflMH B"b3Mo>KeH M3xofl ot pa6oTaTa Ha nporpaMaTa: 



14 49 7 16 29 2 



KsiacbT Random - ome eflMH npMMep 

3a fla bm noKa>KeM ko/iko no/ie3eH Mowe fla e reHepaTopvr Ha c/iy^aMHn <-\v\cna 
b Java, me cm nocTaBMM 3a 3afla4a fla reHepupaMe c/iynaMHa napo/ia, kohto e 
A"b/ira Me>Kfly 8 h 15 cuMBO/ia c"bfl"bp>Ka noHe flBe maBHM 6y kbm, noHe flBe 
Ma/iKM 6yKBM, noHe eflHa uncfipa v\ noHe rpv\ cneuna/iHM 3HaKa. 3a ue/iTa me 
M3no/i3BaMe cneflHi/m a/iropnTbMa: 

1. 3ano4BaMe ot npa3Ha napo/ia. C"b3flaBaMe reHepaTop Ha c/iy^aMHM 

4MC/ia. 

2. TeHepupaMe flBa nvri/i no eflHa c/iy^aMHa maBHa 6yKBa v\ a nocraBHMe 
Ha cnynaMHa no3nunfl b napo/iaTa. 

3. TeHepupaMe flBa nvm no eflHa cny^aMHa Ma/iKa 6yKBa m a nocraBAMe Ha 
c/iynaMHa no3nunfl b napo/iaTa. 

4. TeHepupaMe eflHa c/iy^aMHa uncfipa m a nocraBHMe Ha cny^aMHa 
no3Muna b napo/iaTa. 

5. TeHepupaMe rpv\ nvm no efli/m cny^aeH cneuna/ieH cmmbo/i m ro 
nocTaBAMe Ha c/iy^aMHa no3nunfl b napo/iaTa. 

6. flo MOMeHTa napo/iaTa Tpa6Ba fla ce cbCTon ot 8 3HaKa. 3a fla a 
flon"b/iHMM flo HaM-MHoro 15 nvm MoweM c/iy^aeH 6poM nvn/i (Me>Kfly 0 v\ 
7) fla BM"bKHeM Ha cnynaMHa no3m.ii/ifl b napo/iaTa cny^aeH 3HaK (r/iaBHa 
6yKBa m/im Ma/iKa 6yKBa m/im uw^pa m/im cneuna/ieH cmmbo/i). 

C/ieflBa MMn/ieMeHTaunfl Ha a/iropnTbMa: 



import j ava . util . Random; 

public class RandomPasswordGenerator { 

private static final String CA PI TAL_ LE TTER S = 

" ABC DE FGHI JKLMNO PQRS TUVWXY Z " ; 
private static final String SMALL_LETTERS = 

"abcdef ghi j klmnopqrstuvwxyz" ; 
private static final String DIGITS = "0123456789"; 
private static final String SPECIAL_CHARS = 

"~!@#$% A &* ()_+=' {}[] \\ I ':;., /?<>"; 
private static final String ALL_CHARS = 

CAPITAL LETTERS + SMALL LETTERS + DIGITS + SPECIAL CHARS; 
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private static Random rnd = new Random (); 

public static void main ( String [ ] args) { 

StringBuilder password = new StringBuilder () ; 

/ / Generate two random capital letters 
for (int i=l; i<=2; i++) { 

char capitalLetter = generateChar (CAPITAL_LETTERS) ; 

insertAtRandomPosi tion (password, capitalLetter) ; 

} 

/ / Generate two random small letters 
for (int i=l; i<=2; i++) { 

char smallLetter = generateChar (SMALL_LETTERS) ; 

insertAtRandomPosi tion (password, smallLetter) ; 

} 

/ / Generate one random digit 

char digit = generateChar (DIGITS) ; 

insertAtRandomPosi tion (password, digit) ; 

// Generate 3 special characters 
for (int i=l; i<=3; i++) { 

char specialChar = generateChar (SPECIAL^CHARS) ; 

insertAtRandomPosi tion (password, specialChar) ; 

} 

// Generate few random characters (between 0 and 7) 
int count = rnd. nextlnt ( 8) ; 
for (int i=l; i<=count; i++) { 

char specialChar = generateChar (ALL_CHARS) ; 

insertAtRandomPosi tion (password, specialChar) ; 

} 

System. out .println (password) ; 

} 

private static void insertAtRandomPosition ( 

StringBuilder password, char character) { 
int randomPosition = rnd. nextlnt (password. length () +1 ) ; 
password . insert ( randomPosition, character) ; 

} 

private static char generateChar (String availableChars ) { 
int randomlndex = rnd. next Int ( availableChars . length ()) ; 
char randomChar = availableChars . charAt ( randomlndex) ; 
return randomChar; 

} 

} 
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HeKa o6achmm hhkom HeacHM momchtm b cope KOfla. fla 3ano4HeM oTflecfiMHM- 

UMMTe Ha KOHCTaHTM: 



private static final String CAPITAL_LETTERS = 

" ABC DE FGH I JKLMNO PQRS TUVWXY Z " ; 
private static final String SMALL_LETTERS = 

"abedefghi j klmnopqrstuvwxyz" ; 
private static final String DIGITS = "0123456789"; 
private static final String SPECIAL_CHARS = 

"~!@#$% A &* ()_+=' {}[] \\ I ':;., /?<>"; 
private static final String ALL_CHARS = 

CAPITAL LETTERS + SMALL LETTERS + DIGITS + SPECIAL CHARS; 



KoHCTaHTMTe b Java npeflcraB/iflBaT HeM3MeHMMM npoMeH/iMBM, 4mmto 
ctomhoctm ce 3aflaBaT no BpeMe Ha MHMUMa/iM3auMflTa mm b cope KOfla Ha 
nporpaMaTa v\ cnefl TOBa He MoraT fla 6"bflaT npoMeHAHM. Te ce fleK/iapupaT c 
MOflncjjMKaTopnTe static m final. M3no/i3BaT ce 3a flecfiMHupaHe Ha flafleHO 
4MC/io m/im CTpuHr, KoeTO ce M3no/i3Ba c/iefl TOBa MHoroKpaTHO b nporpaMaTa. 
no T03M Ha^MH ce cnecTABaT noBTopeHMATa Ha onpefle/ieHM ctomhoctm b cope 
KOfla m ce no3BO/iflBa ziecHO Te3M ctomhoctm fla ce npoMeHHT KaTO ce 6yTa 
caMO Ha eflHO macto b cope KOfla. HanpMMep aKO b flafleH MOMeHT peiuMM, <-\e 
CMMBO/rbT "," (3aneTaa) He Tpa6Ba fla ce no/i3Ba npM reHepMpaHeTO Ha 
napo/iM, MO>KeM fla npoMeHMM caMO 1 pefl b nporpaMaTa (cbOTBeTHaTa 
KOHCTaHTa) m npoMAHaTa me ce 0Tpa3M HaBCHKbfle, KbfleTo e M3no/i3BaHa 
cbOTBeTHaTa KOHCTaHTa. KoHCTaHTMTe b Java ce M3nMCBaT caMO c maBHM 
6yKBM, KaTO 3a pa3fle/iMTe/i Me>Kfly flyMMTe ce no/i3Ba cmmbo/tbt "_" (flo/iHa 
nepTa). 

HeKa o6achmm m KaK pa6oTHT ocTaHa/iMTe 4acm ot nporpaMaTa. B Ha^a/iOTO 

KaTO CTaTM4Ha 4/ieH-npOMeH/lMBa B K/iaca RandomPasswordGenerator ce 

cb3flaBa reHepaTop"bT Ha c/iy^aMHM 4Mc/ia rnd. noHe>Ke Ta3M npoMeH/iMBa rnd 
e flecfiMHMpaHa b caMMa K/iac (He b main() MeTOfla), th e flocTbnHa ot ue/iMa 
K/iac (ot bcm4km HeroBM MeTOflM) m noHe>Ke e o6flBeHa 3a cTaTM4Ha, ta e 
flocTbnHa m ot cTaTM4HMTe MeTOflM. no T03M HaBCflK"bfle, KbfleTo nporpaMaTa 
MMa Hy>Kfla ot c/iy^aMHa ue/io^Mc/ieHa ctomhoct, ce M3no/i3Ba eflMH m cbm 
reHepaTop Ha c/iynaMHM 4Mc/ia, komto ce MHMUMa/iM3Mpa npM 3ape>KflaHeT0 Ha 
K/iaca RandomPasswordGenerator. 

MeTOflVT genera teChar () Bp"blfla c/iy^aMHO M36paH CMMBO/l M3Me>Kfly mho- 
>KecTBO cmmbo/im, noflafleHM My KaTO napaMeTbp. Tom pa6oTM mhoto npocTo: 

M36Mpa C/iy4aMHa n03MUMfl B M HO>KeCTBOTO CMMBO/IM M Bp"blfla CMMBO/1VT Ha 
T33M n03ML4M3. 

MeTOfl"bT insertAtRandomPosition () CblflO He e C/10>KeH. TOM M36Mpa 

c/iy^aMHa no3MUMfl b stringBuiider o6eKTa, komto My e noflafleH m BMtKBa 
Ha Ta3M no3MUMfl noflafleHM cmmbo/i. 

Eto npMMepeH M3xofl ot nporpaMaTa 3a reHepMpaHe Ha napo/iM, kohto pa3me- 
flaxMe m o6acHMXMe KaK pa6oTM: 
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naKeTM 

flaKeT (package/namespace/context) b OOn Hapn^aMe a6cTpaKTeH ko HTe v\ - 
Hep 3a rpyna K/iacoBe, komto ca o6efli/meHi/i ot 06m npi/i3HaK m/im ce 
M3no/i3BaT b 06m KOHTeKCT. riaKeTi/iTe cnoMaraT 3a eflHa no-flo6pa jiori/mecKa 
opraHM3aunfl Ha M3xoflHHfl koa. C"b3flaBaT ceMaHTM4Ho pa3fle/ieHne Ha K/iaco- 
BeTe b KaTeropnn v\ ynecHHBaT ynoTpe6aTa mm b nporpaMHua koa. Cera me ce 
cnpeM Ha naKeTMTe b Java v\ me bmamm KaK MoxeM fla rn M3no/i3BaMe. 

KaKBO npeflcraBJiflBaT naKeTMTe b Java? 

flaKeTMTe (packages) b Java npeflcraB/iflBaT MMeHyBaHM rpynn K/iacoBe, 

KOMTO Ca /10rM4eCKM CB"bp3aHM M Ce CbXpaHflBaT B OTfle/lHM CjDaM/lOBe b eflHa M 

cbma flupeKTopua B"bB (jDafi/ioBaTa cucTeMa. npneTO e MMeTO Ha nanKaTa fla 
cbBnafla c MMeTO Ha naKeTa v\ MMeHaTa Ha cfcafijiOBeTe fla cbBnaflaT c MMeHaTa 
Ha K/iacoBeTe, komto ce cbxpaHHBaT b tax. Tpa6Ba fla OT6e/ie>KMM, <-\e b hhkoi/i 
e3MUM 3a nporpaMnpaHe KOMnn/iaunaTa Ha M3xoflHMfl koa Ha flafleH naKeT e 
He3aBMCMMa ot pa3npefle/ieHneTo Ha e/ieMeHTMTe Ha naKeTa b nanKM v\ 
cfiaM/iOBe Ha flucKa. B Java, o6a4e, TaKa onucaHaTa c^afi/iOBa opraHM3auna Ha 
naKeTMTe e Han"b/iHO 3afl"b/i>KMTe/iHa (aKo He e cna3eHa, B"b3HMKBa rpewKa npn 
KOMnmiauMflTa). 

HeKa cera pa3meflaMe MexaHM3Ma 3a flecjDMHupaHe Ha naKe™. 

flecjDMHMpaHe Ha naKeTM 

B c/iy^aM, Me MCKaMe fla c"b3flafleH hob naKeT mii/i fla cb3flafleM hob K/iac, 
komto me npnHafl/ie>KM Ha flafleH naKeT, 3a ue/iTa b Eclipse MMa yflo6HM 
KOMaHflu b KOHTeKCTHOTO MeHK) Ha Package Explorer (npn mpaKaHe c flecHna 
6yTOH Ha MkiLUKaTa Btpxy cbOTBeTHaTa nanKa). Package Explorer no noflpa3- 
6npaHe ce BM3ya/iM3Mpa KaTO cTpaHnua b jiflBaTa 4acr Ha MHTerpupaHaTa 
cpefla. U4e noKaweM HameflHO KaK mokcm fla flo6aBMM hob K/iac KbM Be^e 
cbiflecTByBaiflna naKeT myPackage 4pe3 KOHTeKCTHOTO MeHK) Ha Package 
Explorer b Eclipse: 
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Java - TesUava/src/CountWodsOccurences.java - Eclipse Platform 



File Edit Source Refactor Navigate Search Project Run Window Help 



IS Pack X _ Putt I Hiera | " a' 



Q Cards 
O FastlnfoSet 
Q Servers 
:-; t7 TestJava 

B 03 src 

l±l (2 AfricanLior 
E-E ArrayRevei 
Si CountWoc 
E E FastWords 
H E Felidae.jav 
E - E FixingSubt 
E- 21 Group.java 
E-E Increment 



E - E SimpleExpi 
i-B StringConc 
E (J) Student.ja 
Ed 2) Teacher.ja 
E El Test.java 
a El TestArrayl 
i-| Tst.java 



E CountWodsOccurences.java S3 



public class CountWodsOccurences { 

public static void main (String [ ] args) { 
String fileName = "sample.txt"; 
Scanner fileReader = null; 
int occurrences = 0; 
String word = "Java"; 
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Ctrl+V 
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[ ] Project.. 
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f3 Example.. 



jjy Import.. 
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[ ] Other... 



Ctrl+N 



. close ( ) , 



Ako cMe fleqbuHnpa/in K/iac b co6cTBeH qbafi/i v\ MCKaMe fla ro flo6aBMM ki>m 
hob m/im Be^e CbmecTByBam, naKeT, He e TpyqHO fla ro HanpaBMM pb4H0. 
flocTaTb4HO e fla npeMecxi/iM qbafi/ia b nanKaTa Ha naKeTa v\ fla flo6aBMM 
c/ieflHMfl pefl b Ha^a/iOTO Ha qbafi/ia: 



package <package_name>; 



ripn flecf)MHMu,MflTa M3no/i3BaMe K/iiOLiOBaTa flyMa package, noc/ieflBaHa ot 
nt/iHOTO MMe Ha naKeTa. npneTo e MMeHaTa Ha naKeTi/rre b Java fla 3ano4BaT c 
Ma/iKa 6yKBa v\ fla 6bflaT M3nncBaHn b camelCase. Hanpi/iMep, aKO Tpa6Ba fla 
HanpaBMM naKeT, komto cbfltpwa noMOiflHM qbyHKunn 3a pa6oTa etc cmmbo/ihm 

HM30Be, MO>KeM fla TO MMeHyBaMe, stringUtils, a He StringUtils. 



B/ioj+ceHM naKeTM 

OcBeH K/iacoBe, naKeTMTe MoraT fla cbflbpwaT b ce6e cm m flpyrn naKe™. no 
TO3M HannH CbBceM MHTynTMBHo ce M3rpa>Kfla fiepapxMfl OT naKeTM, KOflTO 
no3BO/iflBa ome no-npeu,M3HO pa3fle/ieHne Ha K/iacoBeTe cnopefl THXHaTa 
ceMaHTMKa. 
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ripn Ha30BaBaHeT0 Ha naKerme b fiepapxi/mTa ce M3no/i3Ba ci/imbojivt . 3a 
pa3fle/iMTe/i (TOMKOBa HOTauna). HanpuMep naKerbT java.iang cbfltpwa 
naKeTa reflect v\ TaKa nt/iHOTO Ha3BaHne Ha B/io>KeHMfl naKeT reflect e 
j ava . lang . reflect. 

fll>JlHM MM6H3 Ha K/iacoBeTe 

3a fla pa36epeM Hant/iHo cMi/icb/ia Ha naKeTMTe, b3>kho e fla 3HaeM cneflHOTo: 



K/iacoBeTe Tpn6Ba na hmst yHMKa/iHM MMeHa caMo b paMKMTe 
f\ Ha naKeTa, b komto ca flecpkiHkipaHki. MMeHaTa Ha K/iacoBeTe 

M3B"bH HerO Ca npOM3BO/lHM. 



M3B13H flafleH naKeT HancTMHa M0>Ke fla MMa K/iacoBe c npon3BO/iHM MMeHa, 
6e3 3Ha4eHne fla/in cbBnaflaT c hhkom ot MMeHaTa Ha K/iacoBeTe b naKeTa. 
ToBa e TaKa, 3aiflOTO K/iacoBeTe b naKeTa ca onpefle/ieHM eflH03Ha4H0 ot 
HeroBMfl KOHTeKCT. BpeMe e fla bmamm KaK ce onpefle/ia cnHTaKTMMHO Ta3M 

eflH03Ha4H0CT. 

rit/iHo mmg Ha K/iac Hapn^aMe co6ctb6hoto MMe Ha K/iaca, npeflwecTBaHO ot 
MMeTo Ha naKeTa, b komto to3m K/iac e flecfiMHMpaH. ri"b/iHOTO MMe Ha BceKM 
K/iac e yHMKa/iHO. U4e 0T6e/ie>KMM, <-\e ryK othobo M3no/i3BaMe T04K0BaTa 
HOTaunfl : 



<package name> . <class name> 



HeKa B3eMeM 3a npi/iMep ci/icreMHi/m K/iac Array, flecfjMHupaH b naKeTa 
j ava .lang. reflect (Be^e CMe ro cnoMeHaBa/in KaTO npuMep 3a cucTeMeH 
K/iac). Ctr/iacHO flafleHaTa flecfiMHMUMfl, nt/iHOTo MMe Ha to3m K/iac e 
j ava . lang . reflect . Array. 

BK/itOMBaHe Ha naKeT 

ripn M3rpa>KflaHeT0 Ha npM/io>KeHMfl b 3aBMCMM0CT ot npeflMeTHaTa 06/iacT 
4ecTO ce Ha/iara MHoroKpaTHOTo M3no/i3BaHe Ha flBa m/im noBe^e K/iaca ot 
eflMH naKeT. 3a yflo6cTBo Ha nporpaMi/icra MMa MexaHM3"bM 3a BK/iioHBaHe Ha 
naKeT KbM TeKymoTO npmiOKeHne, KoeTO CTaBa no BpeMe Ha KOMnn/iaunflTa 
My. no T03M Ha^MH MoraT cBo6oflHO fla ce M3no/i3BaT bcm^km K/iacoBe, 
flecfiMHMpaHM b naKeTa, 6e3 fla e Heo6xoflMMO M3no/i3BaHeTO Ha TexHi/rre 
n"b/iHM MMeHa. 

BK/iKJLiBaHeTO Ha naKeT KbM dpawn c M3xofleH koa ce M3B"bpujBa 4pe3 k/ikj^o- 
BaTa flyMa import no c/ieflHua Ha^MH : 



import <package name>.*; 



U4e o6"bpHeM BHMMaHne Ha eflHa Ba>KHa oco6eHocT npn BK/iro^BaHeTO Ha 
naKeTM no noKa3aHna Ha^MH. Cmmbojivt * 03Ha4aBa, <-\e BK/iiCHBaMe bcm^km 
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K/iacoBe, komto ce cbfltpwaT b naKeTa <package_name>, ho Tpa6Ba fla 3HaeM 
c/ieflHOTo: 

I flO T03M H3HMH He Ce BK/IK>HBaT K/iacoBeTe OT B/1 o>Ke H MTe 

* * naKem Ha naKeTa, komto bk/i toHBaMe. 



HanpuMep BK/iK)4BaHeTo Ha naKeTa java.* He BK/iK)4Ba K/iacoBeTe, cbfltp- 
>KaiMM ce b naKeTa java.io.*. npn ynoTpe6aTa mm Tpa6Ba fla rn Ha30BaBaMe 
c n"b/iHMTe mm MMeHa. 

BK/iK)MBaHe Ha naKeT - npciMep 

3a fla M/irocTpMpaMe npMHUMna Ha BK/iKJ^BaHeTO Ha naKeT, me pa3meflaMe 
cneflHaTa nporpaMa: 



public class PackagelmportTest { 

public static void main ( String [ ] args) { 

j ava .util . Scanner input = new j ava . util . Scanner ( System . in) ; ■ 
j ava .util . ArrayList<Integer> ints = new 

j ava .util . ArrayList<Integer> ( ) ; 
j ava . util . ArrayList<Double> doubles = new 
j ava . util . ArrayList<Double> ( ) ; 

while (true) { 

System . out .println ( "Enter an int or a double:"); 

if (input .hasNextlnt () ) { 

ints .add (input .nextlnt () ) ; 
} else if ( input . hasNextDouble () ) { 

doubles . add ( input . nextDouble ( ) ) ; 
} else { 

break; 

} 

} 

System. out .print f ( "You 

ints . toString ( ) ) ; 
System. out .print f ( "You 

doubles . toString ( ) ) ; 

} 

} 



HeKa cera bmamm KaK pa6o™ ropHaTa nporpaMa: B"bBe>KflaMe noc/ieflOBaTe/iHO 
CTOMHOCTMTe 4, 1,53, 0,26, 7, 2, end. no/iynaBaMe c/ieflHua pe3y/iTaT Ha 

CTaHflapTHMfl M3X0fl: 



You 


entered 


these 


ints: [4, 


7, 


2] 


You 


entered 


these 


doubles : 


[1. 


53, 0.26] 



entered these ints: %s%n", 
entered these doubles: %s%n", 
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nporpaMaTa i/i3B"bpujBa cneflHaTa aeMHOcr: flaBa Ha noTpe6nTe/ifl B"b3M0>KH0CT 
fla B"bBe>Kfla nocneflOBaTe/iHO nuc/ia, komto MoraTfla 6"bflaT u,env\ v\nv\ pea/iHM. 
BtBe^flaHeTO npoflt/iwaBa flo MOMeHTa, b komto 6"bfle BtBefleHa ctomhoct, 
pa3/iM4Ha ot 4mc/io. C/iefl TOBa Ha craH,qapTHi/m M3xofl ce M3Be>KflaT flBa 
cnncbKa cwrBeTHo c ue/iMTe v\ c pea/iHi/rre B"bBe,qeHi/i <-\v\cna. 

3a pea/iM3aunflTa Ha onucaHMTe p,ev\crBv\n M3no/i3BaMe Tpn noMOiMHM o6eKTa 
CbOTBeTHO OT TMfl java .util . Scanner, java.util .ArrayList<Integer> M 
java .util . ArrayList<Double>. O^eBMflHO e, 4e n"b/lHMTe MMeHa Ha K/iaco- 
BeTe npaBAT KOfla HenpemefleH m cb3flaBaT Heyqo6cTBo npn ynoTpe6aTa cm. 
MoweM jiecHO aa M36erHeM T03M e<£eKT KaTO bk/ik)4mm naKeTa java.util m 
M3no/i3BaMe flupeKTHO co6cTBeHMTe MMeHa Ha K/iacoBeTe. CneflBa npoMeHe- 
Hi/iflT BapnaHT Ha ropHaTa nporpaMa: 



import java.util.*; 

public class PackagelmportTest { 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 
ArrayList<Integer> ints = new ArrayList<Integer> ( ) ; 
ArrayList<Double> doubles = new ArrayList<Double> ( ) ; 

while (true) { 

System . out .println ( "Enter an int or a double:"); 

if (input .hasNextlnt () ) { 

ints .add (input .nextlnt () ) ; 
} else if ( input . hasNextDouble () ) { 

doubles . add ( input . nextDouble ( ) ) ; 
} else { 

break; 

} 

} 

System . out .print f ( "You 

ints . toString ( ) ) ; 
System . out .print f ( "You 

doubles . toString ( ) ) ; 

} 

} 



Ynpa>KHeHM5i 

1. HanmueTe nporpaMa, kohto M3Be>Kfla Ha cTaHflapTHna M3xofl 6poa Ha 
flHMTe, nacoBeTe v\ m MHyTUTe, komto ca M3TeK/in ot 1 anyapw 1970 roflMHa 
AO MOMeHTa Ha nsnt/iHeHneTO Ha nporpaMaTa. 3a pea/iM3aunflTa M3no/i- 
3BaMTe Knaca System. 



entered these ints: %s%n", 
entered these doubles: %s%n", 
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2. HanniueTe nporpaMa, kohto no flafleHM flBa KaTeTa HaMupa xnnoTeHy3aTa 
Ha npaBOtrb/ieH Tpntrb/iHUK. Pea/iM3npaMTe B"bBe>KflaHe Ha fl"b/i>KMHMTe Ha 
KaTeTMTe ot craHflapTHMH bxoa, a 3a npecMSTaHeTO Ha xnnoTeHy3aTa 
M3no/i3BaMTe MeTOflu Ha K/iaca Math. 

3. flecjDMHupaMTe cbom co6cTBeH naKeT chapterio v\ nocTaBeTe b Hero flBaTa 
K/iaca Cat m Sequence, komto M3no/i3BaxMe b npuMepnTe Ha TeKymaTa 
TeMa. HanpaBeTe ome eflMH co6cTBeH naKeT c MMe chapterio .examples m 
b Hero HanpaBeTe K/iac, komto M3BMKBa K/iacoBeTe cat m Sequence. 

4. HanniueTe nporpaMa, koato cb3flaBa 10 o6eKTa ot Tun cat, flaBa mm 
MMeHa ot BMfla CatN, KtfleTo n e yHMKa/ieH nopefleH HOMep Ha o6eKTa, m 
HaKpaa M3BMKBa MeTOfla sayMiau() Ha BceKM ot tax. 3a pea/iM3aunaTa 
M3no/i3BaMTe Be^e flecjDMHupaHna naKeT chapterio. 

5. Hani/iweTe nporpaMa, kohto reHepupa c/iynaMHO peicnaMHO c"bo6iueHne 3a 
HflKaKtB npoflyKT. Cbo6meHkiflTa Tpa6Ba fla ce cbcroflT ot xBa/ie6cTBeHa 
cj)pa3a, c/ieflBaHM ot xBa/ie6cTBeHa cny-iKa, c/ieflBaHM ot aBTop (ntpBO m 
btopo MMe) m rpafl, komto ce M36MpaT ot npeflBapMTe/iHO noflroTBeHM 
cnMCbUM. HanpMMep, HeKa MMaMe c/ieflHMTe cnMCbUM: 

- XBa/ie6cTBeHM cf>pa3M: {'TIpoflyKTbT e OTnw-\eH.", "ToBa e crpaxoTeH 
npoflyKT.", "nocTOflHHO no/i3BaM T03M npoflyKT.", "ToBa e nav\- 
flo6pMAT npoflyKT ot t33m KaTeropMfl."}. 

- XBa/ie6cTBeHM c/iy4KM: {"Be^e ce 4yBCTBaM flo6pe.", "Ycnax fla ce 
npoMeHfl.", "Tom HanpaBM 4yflo.", "He Mora fla noBapBaM, ho Be^e ce 

4yBCTBaM CTpaXOTHO.", "OnMTaMTe M BMe. A3 C"bM MHOTO flOBO/lHa."}. 

- l~|-bpBO MMe Ha a bto p : {"flMaHa", "ne™", "Cre/ia", "E/ieHa", "KaTfl"}. 

- Btopo MMe Ha a bto p : {"1/lBaHOBa", "lleTpoBa", "KMpoBa"}. 

- TpaflOBe: {"Codpw", "n/iOBflMB", "BapHa", "Pyce", "Byprac"}. 

ToraBa nporpaMa 6m Moma fla M3Befle c/ieflHOTO c/iy^aMHO-reHepMpaHO 
peK/iaMHO c"bo6iueHMe: 



IIOCTOflHHO nOJI3BaM T03M npoflyKT . OnMTaMTe M BMe. A3 CfcM 

HOBOJiHa. -- EjieHa IleTpoBa, BapHa 



6. Ako 4ecT0 pyraeTe KOMnioTbpa, MoweTe fla pa3BMeTe Mfle^Ta ot npeflMiu- 
HaTa 3afla4a m fla HanMiueTe nporpaMa, kohto reHepMpa uBeTyiflM onaiuaTM 
pyraTHM. 

PeujeHiin m yrrbTBaHkm 

1. M3no/13BaMTe MeTOfla System. currentTimeMillis () , 3a fla no/iy4MTe 6poa 

Ha M3TeK/iMTe MM/iMceKyHflM. M3no/i3BaMTe cjjaKTa, 4e b eflHa ceKyHfla MMa 
1000 MM/iMceKyHflM m npecMeTHeTe m MHyTMTe, 4acoBeTe m flHMTe. 
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2. XnnoTeHy3aTa Ha npaBOtrb/ieH Tpntrb/iHUK ce HaMi/ipa c noMOurra Ha 
M3BecTHaTa TeopeMa Ha nuTarop: a 2 + b 2 = c 2 , KbfleTO a v\ b ca flBaTa 
KaTeTa, ace xnnoTeHy3aTa. KopeHyBafrre flBeTe CTpaHM, 3a aa no/iy-n/ne 
cfiopMy/ia 3a AtJiwi/maTa Ha xi/moTeHy3aTa. 3a pea.ni/i3aui/iflTa Ha 
KopeHyBaHeTO M3no/i3BaMTe MeTOfla sqrt(...) Ha K/iaca Math. 

3. Cb3flaMTe hob npoeKT b Eclipse, mpaKHeTe c p,ecHv\n 6yTOH Btpxy nanKaTa 
src m M36epeTe ot koht6kcthoto Men\o New -> Package. Cnea KaTo B"bBe- 
fleTe MMe Ha naKeTa i/i HaTMCHeTe [Finish], mpaKHeTe c flecHna 6yTOH 
Btpxy nanKaTa Ha H0B0C"b3flafleHMfl naKeT v\ M36epeTe New -> Class. 3a 
MMe Ha HOBMfl K/iac BtBefleTe Cat v\ HaTMCHeTe [Finish]. rioflMeHeTe 
flecjDMHuunaTa Ha H0B0C"b3flafleHMfl K/iac c flecjDMHuunflTa, kohto aaaoxMe b 
t33m TeMa. HanpaBeTe cbiuoTO 3a Knaca Sequence. 

4. C"b3flaMTe MacuB c 10 e/ieMeHTa ot Tun cat. Cb3flaMTe b uMKb/i 10 o6eKTa 
OTTun Cat (M3no/i3BaMTe KOHCTpyKTop c napaMeTpn), KaTO rn npucBoaBaTe 
Ha cbOTBeTH MTe e/ieMeHTM ot MacuBa. 3a nopeflHua HOMep Ha o6eKTi/rre 
M3no/l3BaMTe MeTOfla nextValue() Ha Knaca Sequence. HaKpaa othobo b 
UMKb/i M3n"b/iHeTe MeTOfla sayMiau() Ha BceKM ot e/ieMemriTe Ha MacuBa. 

5. M3no/l3BaMTe K/iaca j a va.u til. Random kl HerOBMfl MeTOfl nextlnt() . 

6. ntpBO flecjDMHupaMTe rpaMaTMKa, kohto onucBa eflHa pyraTHfl. npuMepHo 
Moxe fla no/i3BaTe cneflHaTa rpaMaTMKa: 

pyraTHH = flewcTBwe + flonuiHemie kt>m newcTBweTO + oSptmeHwe 
fleifCTBHe = { "lite Te ... b", "lite in ro ... b", ... } 
flonuiHeHwe kt>m flewcTBweTO = {"yuiKTe", "ycTaTa" , "Hoca" , ...} 
o6pi>meHwe = eflHHHiHO o6i>meHwe hum 

enMTeT + eflWHw^HO oduiteHne mm 

enwTeT + eraueT + eflWHuyHo o6i>meHne 
eflMHM^HO ofitmeHwe = {"rjiynaic", "npocTaK" , "hhjiot", ... } 
enMTeT = {"cMaxHaT", "cMeuteH", "rjiaMaB", ... } 

3a BceKM e/ieMeHT ot rpaMaTMKaTa HanniueTe no eflMH MeTOfl, komto 
reHepupa cbOTBeTHna e/ieMem" no c/iynaeH Ha^MH. 3a no-MHTepecHM 
pe3y/iTaTM flecjDHHnpaMTe flocTaTb4Ho fl"b/irn cnncbun c uBeTyiflu flyMM4KM 
m cf)pa3M. Ako B/io>KMTe Ma/iKO MHOBaunfl m yc/io>KHMTe rpaMaTMKaTa, me ce 
3a6aB/iflBaTe ahm Hapefl! 



r/iasa 12. 06pa6oTKa Ha 

M3K/1K)MeHli5l 



ABTOp 

Jl"b4e3ap UeKOB 
Muxan/i Ctomhob 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacroflmaTa TeMa me ce 3ano3HaeM c M3K/iK) L ieHMsiTa b Java v\ o6eKTHO- 
opueHTupaHOTO nporpaMnpaHe. U4e ce HaynuM KaK fla rn npi/ixBamaMe 4pe3 
KOHCTpyKUMATa try-catch, KaK fla rn npeaaBaMe Ha npeflxoflHi/rre MeTOflu 
4pe3 throws m KaK fla xBtp/iflMe co6cTBeHM mii/i npi/ixBaHa™ M3KriK) L ieHMfl . 
U4e flafleM peflnua npuMepn 3a i/i3no/i3BaHeTO mm. 

U4e pa3meflaMe TunoBeTe MSK/iKJ^eHUfl i/i kiepapxnaTa, kohto o6pa3yBaT. 
HaKpaa me ce 3ano3HaeM c npeflMMCTBaTa npi/i M3no/i3BaHeTO Ha M3KnK)4eHMfl 
m c TOBa KaK HaM-npaBM/iHO aa ri/i npmiaraMe b KOHKpeTHM cuTyaunn. 
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KaKBO e M3K/iK)HeHMe? 

flOKaTO nporpaMnpaMe Hue onucBaMe nocTbnKOBO KaKBO Tpa6Ba fla HanpaBM 
KOMnioTbpa m b noBe^eTO c/iy^an pa34MTaMe Ha HopMa/iHOTO M3n"b/iHeHne Ha 
nporpaMaTa. B noBe^e ot 99% ot BpeMeTO nporpaMi/rre c/ieflBaT T03M HopMa- 
nen xofl Ha M3n"b/iHeHne, ho cbmecrByBaT v\ m3k/ik) l i6hi/i5i oTTOBa npaBM/io. fla 
pe^eM, <-\e MCKaMe fla npo^eTeM dpawn v\ fla noKaweM cbfltpxaHneTO My Ha 
eKpaHa. MMeTO Ha c^afi/ia ce noflaBa ot noTpe6nTe/ifl. no HeBHMMaHne noTpe- 
6nTe/ia B"bBe>Kfla MMe Ha c^afi/i, komto He cbmecTByBa. nporpaMaTa ha Ma fla 
Mo>xe fla ce M3n"b/iHM HopMa/iHO m fla noKawe cbfltpxaHneTO Ha cfiaM/ia Ha 
eKpaHa. B to3m c/iynaM MMaMe v\3Kn\o<-\eHv\e ot npaBM/iHOTo M3n"b/iHeHne Ha 
nporpaMaTa m 3a Hero Tpa6Ba fla ce cnrHa/iM3npa Ha noTpe6i/iTe/ifl m/m/im 
aflM MHMCTpaTopa . 

M3K/1K>MeHlie 

kl3K/iK>HeHkie (exception) b o6iflMfl c/iynaki e yBeflOM/ieHne 3a flafleHO 
c"b6nTne, HapyiuaBaiflO HopMa/iHaTa pa6oTa Ha eflHa nporpaMa. M3K/iK) L ieHi/iaTa 
flaBaT B"b3Mo>KHOCT TOBa Heo6n4aMHo c"b6nTne fla 6"bfle o6pa6oTeHO m nporpa- 
MaTa fla pearupa no HHKaKbB Ha^MH. KoraTO B"b3HMKHe MSK/iKD^eHne KOHKpeT- 
hoto c"bCTOflHne Ha nporpaMaTa ce 3ana3Ba v\ ce Tbpcn o6pa6oTHMK Ha 
M3K/iK>HeHkieTo (exception handler). 

l/l3K/iK) L ieHi/iflTa ce npeflM3BMKBaT mjim "xbt»p/ijit" (throw an exception). 

flpuxBamjaHe m o6pa6oTKa Ha M3K/1 tone Hun 

Exception handling ( MHcppacTpy KTy pa 3a o6pa6oTKa Ha M3K/noHe- 
HMfiTa) e 4acT ot cpeflaTa - MexaHM3"bM, komto no3BO/iflBa xBtp/iflHeTo m 
npuxBaiflaHeTO Ha MSK/iKD^eHna. HacT ot Ta3M MHcfipacrpyKTypa ca flecjDMHM- 
paHMTe e3MK0BMTe KOHCTpyKunn 3a xBtp/iflHe m npuxBaiflaHe Ha MSK/iKD^eHna. 
Tfl ce rpn>KM m 3aT0Ba MSK/iro^eHneTO fla cmrHe ao KOfla, komto Mowe fla ro 
o6pa6oTM. 

M3K/1IOMeHM51Ta B OOI1 

B o6eKTHO-opi/ieHTi/ipaHOTO nporpaMnpaHe (OOn) M3KnK) L ieHi/isiTa npeflCTaB/ia- 
BaT MOLflHO cpeflCTBO 3a ueHTpa/iM3npaHa o6pa6on<a Ha rpeuiKM v\ m3k/ik)- 
41/iTe/iHM (Heo6n4aMHn) cMTyauMM. Te 3aMecTBaT b ro/iflMa cTeneH npoue- 
flypHO-opneHTupaHMfl noflxofl, npn komto bca Ka cfiyHKUMfl Bp^ma KaTo 
pe3y/iTaT ot M3n"b/iHeHneTo cm koa Ha rpewKa (mjim HeyTpa/iHa ctomhoct, aKO 
He e HacTbnu/ia rpewKa). 

B OOn KOflvr, komto M3B"bpiuBa flafleHa onepauMH, o6mkhob6ho npeflM3BMKBa 
MSK/iro^eHMe, KoraTO b Hero B"b3HMKHe npo6/ieM v\ onepauMHTa He Mowe fla 
6"bfle M3n"b/iHeHa ycnewHO. MeTOflvr, komto M3BMKBa onepauM^Ta Mowe fla 
npMXBaHe M3K/iK)4eHMeT0 m fla o6pa6oTM rpewKaTa m/im fla nponycHe m3k/ikd- 
4eHMeTO m fla ocraBM to fla 6"bfle npMXBaHaTO ot M3BMKBaiflMflT ro MeTOfl. TaKa 
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He e 3afl"b/i>KMTe/iH0 rpeiuKMTe fla 6"bflaT o6pa6oTBaHM HenocpeflCTBeHO ot 
M3BMKBaiMMfl KOfl, a MoraT fla ce ocraBHT 3a Te3M, komto ca ro M3BMKa/in. ToBa 
flaBa BT33MOKH0CT ynpaB/ieHweTO Ha rpeiuKMTe v\ Heo6n4aMHMTe cmyaunn fla 
ce M3B"bpi±i Ba Ha mhoto HMBa. 

flpyra ocHOBHa KOHuenuna npn MSK/iKj^eHnsiTa e TaxHaTa ftepapximHa ct»m- 

hoct. MaK/iKjLieHMaTa b OOn ca K/iacoBe v\ KaTO TaKMBa MoraT fla o6pa3yBaT 
Mepapxnn nocpeflCTBOM HacneflflBaHe. ripn npuxBaiflaHeTO Ha MSK/iKj^eHnsi 
MO>Ke fla ce o6pa6oTBaT HaBeflH"b>K ua/i K/iac ot rpewKi/i, a He caMO flafleHa 
onpefle/ieHa rpewKa ( Ka kto e b npoueflypHOTo nporpaMnpaHe). 

B OOn ce npenop"b4Ba 4pe3 ki3icnioMeHkm fla ce ynpaB/iflBa bchko cbCTOAHne 
Ha rpeiuKa v\nv\ Heo^aKBaHo noBefleHne, B"b3HMKHa/io no BpeMe Ha M3n"b/iHe- 
HueTO Ha eflHa nporpaMa. 

Koe e o^aKBaHo v\ Koe Heo^aKBaHo cb6i/m/ie e onucaHo KbM Kpaa Ha Ta3M 
r/iaBa. 

kl3K/iiOMeHM5iTa b Java 

M3K/iK>HeHne (exception) b Java npeflcraB/iflBa cb6krme, KoeTo yBeflOMABa 
nporpaMMCTa, <-\e e B"b3HMKHa/io o6cToaTe/icTBO (rpewKa) HenpeflBMfleHO b 
HopMa/iHMfl xofl Ha nporpaMaTa. ToBa CTaBa KaTO MeTOflvr, b komto e bt^hmk- 
Ha/ia rpeiuKaTa v\3XEhpnn cneuna/ieH o6eKT cbfltpwam MHcjDopMaunfl 3a BMfla 
Ha rpeiuKaTa, mhctoto b nporpaMaTa, KbfleTO e B"b3HMKHa/ia, v\ ctcToaHneTO 
Ha nporpaMaTa b MOMeHTa Ha B"b3HMKBaHe Ha rpewKaTa. 

Bcako MSK/iKJLieHMe b Java hocm t. Hap stack trace (HsiMa fla ce M"b4MM fla ro 
npeBe>KflaMe) - MHcfiopMauMfl 3a TOBa Kbfle to^ho b KOfla e B"b3HMKHa/ia 
rpeiuKaTa. U4e ro flucKyTupaMe noflpo6HO Ma/iKo no-KbCHo . 

llpMMep 3a KOfl, KOMTO XB"bpjlfl M3K/1IOH6HM51 

Tunn^eH npuMep 3a koa, komto xBtp/ia nsK/iKj^eHMfl e c/ieflHMAT MeTOfl: 



public static void readFile ( String fileName) { 

FilelnputStream fis = new FilelnputStream ( fileName ) ; 
Buf f eredReader in = new Buf f eredReader ( 

new Inputs treamReader ( f is) ) ; 
String tmp = null; 

while ((tmp = in . readLine ( ) ) != null) { 

System .out .print In (tmp) ; 

} 

in . close ( ) ; 
f is . close ( ) ; 

} 



ToBa e KOfl, komto ce onuTBa fla otbopm tckctob dpatin m fla 4eTe ot Hero pefl 
no pefl flOKaTO c^afi/ivr cBtpiun. noBe^e 3a pa6oTaTa c cfiaM/ioBe me Hay-n/rre 
b r/iaBaTa " TeKCTOBM dpawnoBe " . 3a MOMeHTa, HeKa ce cbcpeflOTO L mM He b 
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K/iacoBeTe m MeTOflMTe 3a pa6oTa c (jpafi/iOBe, b KOHCTpyKUMMTe 3a pa6oTa c 

M3 K/l K) 4 G H MS . 

nofl^epTaHMTe MeTOflu v\ kohctpyktopm ca Te3M, b komto ce xb^pjiht 
M3K/lK)4eHMflTa. B npi/lMepa KOHCTpyKTop"bT FilelnputStream(fileName) 
xBtpjifl FileNotFoundException, aKo He cbiuecTByBa dpawn c MMe, KaKBOTo 
My ce noflaBa. MeTOflMTe Ha noTOUMTe readLine() v\ close (), xb^pjiht 
iOException aKO B"b3HMKHe Heo^aKBaH npo6/ieM npn BxoflHO-M3xoflHMTe one- 
paunn. T03M npuMep HAMa fla ce KOMnn/iupa (MecTaTa, KbfleTO ca rpeiuKMTe 
ot KOMnn/iaunfl, ca nofl^epTaHn), 3amoTO xBtp/iaHMTe MSK/iKj^eHMs Tpa6Ba fla 
6"bflaT npuxBaHaTM v\ fla 6"bflaT noflxoflfliuo o6pa6oTeHM. 

KaK pa60T51T M3K71K>HeHMflTa? 

Ako no BpeMe Ha HopMa/iHua xofl Ha nporpaMaTa hhkom ot M3BMKBaHMTe 
MeTOflu Heo^aKBaHo xBtp/in MSK/iKj^eHne, to HopMa/iHMAT xofl Ha nporpaMaTa 
ce npeycraHOBHBa. ToBa me ce cny-m, aKO HanpuMep B"b3HMKHe v\3Kn\o<-\eHv\e 

OT TMna FileNotFoundException npM MHML4Ma/lM3MpaHe Ha CjDaM/lOBMfl nOTOK 

ot ropHMfl npuMep. HeKa pa3r/ieflaMe c/ieHna pefl: 



FilelnputStream fis = new FilelnputStream ( fileName ) ; 



Ako ce cny-m M3K/iK) L ieHi'ie, npoMeH/iMBaTa fis ha Ma fla 6"bfle MHML4na/iM3M- 
paHa m me ocraHe etc ctomhoct null. Hmto eflMH ot c/ieflBaiflMTe peflOBe ot 
MeTOfla HflMa fla 6"bfle nsnt/iHeH. nporpaMaTa me npeycraHOBM cboh xoa 
flOKaTO BnpTya/iHaTa MaiunHa He HaMepn o6pa6oTMMK Ha B"b3HMKHa/i0T0 H3- 
K/lK)4eHMe FileNotFoundException. 

npiiXBaiuaHe Ha ki3K/iK>HeHkm b Java 

C/iefl KaTo eflMH mctoa xBtp/in MSK/iroLieHne, BnpTya/iHaTa MaiunHa Tbpcn koa, 
komto fla ro npuxBaHe m eBeHTya/iHo o6pa6oTM. 3a fla pa36epeM KaK fleficrBa 
TO3M MexaHM3"bM me pa3meflaMe noHATneTo CTeK Ha M3BMKBaHe Ha MeTOflMTe. 

TOBa e CbLflUHT T03M CTeK, B KOMTO Ce 3anMCBaT BCM4KM npOMeH/lMBM B 

nporpaMaTa, napaMeTpnTe Ha MeTOflMTe v\ ctomhocthmt6 TunoBe. 

BcflKa nporpaMa Ha Java 3ano4Ba c main() MeTOfl. B Hero MO>Ke fla ce M3BMKa 
flpyr MeTOfl fla ro Hape^eM "MeTOfl 1", komto ot cboh CTpaHa M3BMKBa "MeTOfl 

2" M T.H., flOKaTO Ce M3BMKa "MeTOfl N". 

KoraTO "MeTOfl N" cBtpiun pa6oTaTa cm ynpaB/ieHneTO Ha nporpaMaTa ce 
Bp^ma Ha npeflxoflHMfl v\ t. h., flOKaTO ce cmrHe flo main() MeTOfla. Cnefl 
KaTo ce M3/ie3e ot Hero cBtpiuBa m nporpaMaTa. KaTO ce M3BMKBa hob mctoa 
tom ce flo6aBfl Hafi-OTrope b cTeKa, a KaTO cBtpiun M3n"b/iHeHneT0 My MeTOfla 
ce M3Ba>Kfla ot CTeKa. 

Mo>KeM fla BM3ya/iM3npaMe to3m npouec Ha M3BMKBaHe Ha MeTOflMTe eflMH ot 
flpyr no c/ieflHua Ha^MH : 
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MeTOA N 



M3BMKBaHe Ha MeTOfl 



MeTOfl 2 



l/l3BMKBaHe Ha MeTOfl 



MeTOfl 1 



M3BMKBaHe Ha MeTOfl 



main() 



npouecbT Ha TbpceHe m npi/ixBamaHe Ha v\3Kn\o^eHv\e e o6paTHMAT Ha T03M 3a 
M3BMKBaHe Ha MeTOfln. 3ano4Ba ce ot MeTOfla, b komto e B"b3HMKHa/io M3K/1K)- 
4eHneT0 m ce b^pbm b o6paTHa nocoKa flOKaTO ce HaMepn MeTOfl, KtfleTO 
M3K/iK34eHneTO e npuxBaHaTo: 



MeTOfl N 



TtpceHe Ha npuxBamaHe 



MeTOfl 2 



TtpceHe Ha npuxBamaHe 



MeTOfl 1 



TtpceHe Ha npuxBamaHe 



mainQ 



He BCM4KM MSK/iKjLieHMfl Tpa6Ba fla ce npuxBaiuaT, ho 3aT0Ba me cTaHe flyMa 
cnefl Ma/iKO b Hacrra 3a BnaoBeTe \A3Kn\o<-\eHv\n . 



llporpaMHa kohctpykmmji try-catch 

3a fla npuxBaHeM MSK/iKj^eHne o6rp"bmaMe nap^eTo koa, icbfleTo MO>Ke fla 
B"b3HM KHe MSK/iKjLieHMe c nporpaMHaTa KOHcrpyKui/m try-catch: 



try { 

Some sode that may throw and exception 
} catch (ExceptionType objectName) { 

/ / Code handling an Exception 
} catch (ExceptionType objectName) { 

// Code handling an Exception 
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} 



KoHCTpyKUMATa ce cbCTOM ot eflMH try 6/iok, o6rp"bmaiM Ba/inflHM Java 

KOHCTpyKUMM, KOMTO MOraT fla XB"bp/lflT M3KTllO L ieHI'1fl, C/ieflBaH OT eflMH M/1M 

mhoto catch 6/iOKa, komto o6pa6oTBaT pa3/iM4HM no Tun 1/13K/1K) 46 hi/is . B 
catch 6/iOK"bT ExceptionType Tpa6Ba fla e Tun Ha K/iac, komto e Hac/ieflHMK 
Ha K/iaca java. lang.Throwabie. B npoTMBeH c/iy^aM me no/iy4MM npo6/ieM 
npn KOMnn/iaunfl. M3pa3"bT b cKo6nTe c/iefl catch nrpae po/ia Ha fleK/iapauna 
Ha npoMeH/iMBa v\ 3aT0Ba B"bTpe b 6/iOKa catch MO>KeM fla M3no/i3BaMe 
objectName, 3a fla M3BMKBaMe MeTOflMTe m/im fla M3no/i3BaMe cBOMCTBaTa Ha 

MSK/lKJ^GHMeTO. 

flpuxBamjaHe Ha M3K/iK>HeHHfl - npMMep 

fla HanpaBMM TaKa, <-\e ropHMAT npi/iMep fla ce KOMnn/inpa. 3arpa>KflaMe 
ue/inaT npo6/ieMeH koa, KbfleTO MoraT fla ce xBhpnm M3K/iK) L ieHi<ifl c try- 
catch 6/iok m flo6aBAMe npuxBaiflaHe Ha flBaTa BMfla kisK/no^eHmi ! 



public static void readFile (String fileName) { 
try { 

/ / Exceptions could be thrown below 

FilelnputStream fis = new FilelnputStream(fileName) ; 
Buf f eredReader in = new Buf f eredReader ( 

new InputStreamReader ( f is) ) ; 
String tmp = null; 

while ((tmp = in . readLine ( ) ) != null) { 

System . out .println (tmp) ; 

} 

in . close ( ) ; 

fis . close ( ) ; 
} catch (FileNotFoundException e) { 

/ / Exception handler for FileNotFoundException 

// We just inform the client that there is no such file 

System. out .println ("The file \"" + fileName + 
"\" does not exist! Unable to read it."); 
} catch (IOException e) { 

/ / Exception handler for IOException 

e . prints tackTr ace ( ) ; 

} 

} 



flo6pe, cera MeTOflvr ce KOMnn/iupa, ho pa6oTM no Ma/iKO no-pa3/iM4eH 
HannH. npn B"b3HMKBaHe Ha FileNotFoundException no BpeMe Ha \A3n-bnne- 
HMeTO Ha new FilelnputStream (fileName) BMpTya/lHaTa MaiJJMHa HflMa fla 
M3n"b/iHM c/ieflBaiflMTe peflOBe, a me ce npecKO^n 4aK Ha pefla, KbfleTO 
MSK/lKJLieHMeTO e npMXBaHaTO C catch (FileNotFoundException e) M me ce 
M3n"b/iHM 6/iOKa cnefl Hero: 
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catch (FileNotFoundException e) { 

/ / Exception handler for FileNotFoundException 
// We just inform the client that there is no such file 
System . out .println ( "The file \"" + fileName + 
"\" does not exist! Unable to read it."); 

} 



KaTO o6pa6oTKa Ha msk/ikj^ghmgto npocTO noTpe6nTe/iMTe me 6"bflaT MHcfiop- 
MnpaHM, <-\e TaicbB dpawn He cbmecrByBa. ToBa ce MSBtpiuBa 4pe3 cbo6meHne, 
M3BefleH0 Ha cTaHflapTHna M3xofl. 

AHa/iorn4HO, aKO B"b3HMKHe v\3Kn\o<-\eHv\e ot twi iOException no BpeMe Ha 
M3n"b/i HeHneTO Ha MeTOfla in.readLine () , to ce o6pa6oTBa ot 6/iOKa: 



catch (IOException e) { 

/ / Exception handler for IOException 
e . prints tackTr ace ( ) ; 

} 



noHewe He 3HaeM ecTecTBOTO Ha rpewKaTa, nopofln/ia rpeujHo 4eTeHe, OTne- 
4aTBaMe ua/iaTa MHcjDopMaunfl 3a M3K/iK)4eHMeT0 Ha cTaHflapTHna M3xofl. 

PeflOBeTe koa Mewfly mhctoto Ha B"b3HMKBaHe Ha MSK/iWHeHneTO v\ mhctoto Ha 
npuxBaiuaHe v\ o6pa6oTKa He ce M3rrb.nHflBaT. 



OmeHaTBaHeTO Ha nanara kiHcpopMauufi ot M3icniOMeHMeTO 
(stack trace) Ha noTpe6nTe/in He BMHarn e Ao6pa npaKTMKa! 
KaK HaH-npaBH/iHO ce o6pa6oTBaT M3KsnoMeHMfl e onHcaHO b 
nacTTa 3a Ao6pn npaKTHKM. 



C TaKa npuxBaHaTM mKUKmen^ npi/iMepvr Be^e ce KOMnn/iupa v\ M0>Ke fla ce 
i/i3n"b/iHM nocpeflCTBOM main() MeTOfl, noflo6eH Ha c/ieflHua: 



public static void main (String [ ] args) { 

readFile ("C:\\tools\\eclipse\\eclipse.ini"); 

} 



fla o6eflMHMM flBaTa MeTOfla b K/iac m fla ce onuTaMe fla ro M3n"b/iHMM KaTO 
noflaBaMe Ha MeTOfla readFile () rrbpBo cbiuecTByBaifl, a nocne v\ /luncBaifl 
Te kcto b dpawn v\ fla bmamm KaKBO me no/iy-ii/iM. Eto ro K/iacvr: 



ReadFile Ex ample . java 


import 


j ava 


io 


Buf f eredReader; 


import 


j ava 


io 


FilelnputStream; 


import 


j ava 


io 


FileNotFoundException; 


import 


j ava 


io 


IOException; 


import 


j ava 


io 


InputStreamReader ; 
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public class ReadFileExample { 

public static void readFile ( String fileName) { 
try { 

/ / Exceptions could be thrown below 

FilelnputStream fis = new FilelnputStream(fileName) ; 
Buf f eredReader in = new Buf f eredReader ( 

new InputStreamReader ( f is) ) ; 
String line = null; 

while ((line = in . readLine ( ) ) != null) { 
System. out .print In (line) ; 

} 

in . close ( ) ; 
fis . close ( ) ; 
} catch (FileNotFoundException e) { 

/ / Exception handler for FileNotFoundException 
// We just inform the client that there is 
// not such file 

System. out .println ("The file \"" + fileName + 
"\" does not exist! Unable to read it."); 
} catch (IOException e) { 

/ / Exception handler for IOException 
e . prints tackTr ace ( ) ; 

} 

} 

public static void main ( String [ ] args) { 

readFile ("C:\\tools\\eclipse\\eclipse.ini"); 

} 

} 



Ako b main() MeTOfla noflafleM nvr ,qo cbmecTBVBam Te kcto b dpawn to 
cbfl"bp>Kai-meTO My me 6"bfle OTne^aTaHO Ha eKpaina. Ot flpyra CTpaHa, aKO 
c^afi/ivr e HecbiuecTByBaiu, to nporpaMaTa flopn ha Ma fla HanpaBM onuTfla ro 
4eTe, a me M3Befle cbo6meHkie 3a rpewKa OTTuna: 



The file "C:\tools\eclipse\eclipse.ini" does not exist! Unable 
to read it . 



Ako B"b3HMKHe rpeiuKa npn caMOTO 4eTeHe Ha cfiaM/ia me no/iy4MM nt/iHi/ifl 
stack trace Ha MSK/iKj^eHneTo. 

Stack Trace 

MHcJjopMaunflTa, koato hocm t. Hap. Stack trace, cbfltpwa noflpo6Ho oni/ica- 
Hue Ha ecTecTBOTO Ha MSK/iKj^eHneTO v\ 3a mhctoto b nporpaMaTa, KbfleTO to e 
BT33HkiKHa.no. Stack trace ce M3no/i3Ba, 3a fla ce HaMepaT npn^MHUTe 3a B"b3- 
HMKBaHeTO Ha M3K/iK)MeHMeT0 m nocneflBamoTO mm OTCTpaHABaHe (flOBe>KflaHe 
AO HopMa/iHOTO nsnt/iHeHne Ha nporpaMaTa). Stack trace cbfltpwa ro/iflMO 
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K0/iM4ecTB0 MHcfiopMauMa m e npeflHa3Ha4eH 3a aHa/iM3npaHe caMO ot nporpa- 
MMCTMTe m aflMMHMCTpaTopnTe, ho He m ot KpaMHMTe noTpe6nTe/in Ha nporpa- 
MaTa, komto He ca fl/i"b>KHM fla ca TexHu^ecKM nv\u,a. Stack trace e craHflapTHO 
cpeflCTBO 3a TbpceHe v\ OTCTpa ha Ba He (flee^rBaHe) Ha npo6/ieMM. 

Stack Trace - npMMep 

Eto KaK M3me>Kfla stack trace Ha M3K/iK) L ieHi'ie 3a /luncBaiu dpav\n ot npuMepa 
no-rope, nofla/in cMe HecbmecTByBam <&av\n C:\missingFiie.txt v\ BMecTo 
fla M3BefleM cbo6meHi/ieTO CMe M3no/i3Ba/in MeTOfla e.printstackTrace() . 



j ava . io . FileNotFoundException : C:\missingFile.txt (The system 

cannot find the file specified) 

at j ava . io . FilelnputStream . open ( Native Method ) 
at j ava . io . FilelnputStream . <init> (Unknown Source) 
at j ava . io . FilelnputStream . <init> (Unknown Source) 
at ReadFile. readFile ( ReadFile. java:12 ) 

at ReadFile .main (ReadFile . j ava : 35 ) 



CucTeMaTa He Mowe fla HaMepn T03M dpawn m 3aTOBa xBtp/ia MSK/ncHeHneTo 
FileNotFoundException. 

KaK fla pa3neTeM "Stack Trace"? 

3a fla ce op we htm pa Me b eflMH stack trace Tpa6Ba fla M0>xeM fla ro pa34eTeM 
npaBM/iHO m fla 3HaeM HeroBaTa CTpyKTypa. 

Stack trace cbfltpwa c/ieflHaTa MHcfiopMauMfl b ce6e cm: 

- n"b/iHOTo MMe Ha K/iaca Ha MSK/iKj^eHneTo j 

- cbo6meHkie - MHcfiopMauMfl 3a ecrecrBOTO Ha rpewKaTa; 

- MHcfjopMaunfl 3a CTeKa Ha M3BMKBaHe Ha MeTOfli/rre. 

Ot npuMepa no-rope nt/iHOTo MMe Ha MSK/iKj^eHneTO e java.io. 
FileNotFoundException. CneflBa c"bo6ifleHneTO 3a rpeujKa. To flOHHKbfle 

nOBTapfl 1/IMeTO Ha caMOTO M3KTlK) L ieHI'ie: "C:\missingFile.txt (The system 
cannot find the file specified)". CneflBa ue/lMflT creK Ha M3BMKBaHe Ha 
MeTOflMTe. CTeKa HaM-4ecT0 e Hafi-ro/iflMaTa 4acr ot stack trace. 

Bcm4km MeTOflu ot CTeKa Ha M3BMKBaHMflTa ca noKa3aHM Ha OTfle/ieH pefl. Hafi- 
OTrope e MeTOflvr, komto ntpBOHa^a/iHO e xBtp/imi M3K/iK) L ieHi'ie, a nav\- 
OTflo/iy e main() MeTOflvr. BceKM MeTOfl ce flaBa 3aeflHo c K/iaca, komto ro 
cbfl"bp>Ka m b cko6m pefla ot dpawna, KbfleTO e xBtp/ieHO MSK/iKj^eHneTo, 
npklMepHO ReadFile .readFile (ReadFile . j ava: 12) . PeflOBeTe ca Ha/1M4HM 
caMO aKO K/iacbT e KOMnn/inpaH c onuna fla BK/no^Ba fle6"br MHcfiopMauMfl 
(HOMepaTa Ha peflOBeTe i/i t.h.). 
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Ako MeTOfltT e KOHCTpyKTop, to BMecTO MMeTO My ce M3no/i3Ba <init> 
java.io.FileInputStream.<init> (Unknown Source). AKO JlMnCBa MHdpopMa- 

u,v\a 3a HOMepa Ha pe,qa, KbfleTo e B"b3HMKHa/io msk/ikj^bhmbto ce M3nncBa 

Unknown Source. AKO MeTOflVT e native (B"bHLUeH 3a Java BkipTya/lHaTa 
MaiJJMHa), ce M3l~lMCBa Native Method. 

ToBa no3Bo/iflBa 6"bp30 v\ ziecHO fla ce HaMepn K/iaca, MeTOfla v\ flopn pefla, 
KbfleTO e B"b3HMKHa/ia rpewKaTa, fla ce aHa/iM3npa HefiHOTO ecrecrBO v\ fla ce 
nonpaBM. 

XBl>p/151He Ha M3K/1K)HeHM51 ( KOHCTpy KUJMflTa 

throw) 

MsK/iKD^eHMfl ce xBtp/iflT c K/iK)40BaTa flyMa throw, KaTo rrbpBo ce cb3flaBa 
MHCTaH L4M51 Ha M3K/iK34eHneT0 m ce norrbJiBa Hy>KHaTa MH<JpopMauna 3a Hero. 
MoraTfla ce XB"bp/lflT caMO K/iaC0Be HacneflHMU,M Ha java.lang.Throwable. 

Eto eflMH npuMep: 



public static void main ( String .. . args) { 

RuntimeException exception = new RuntimeException ( "Problem" ) ; 
throw exception; 

} 



Pe3y/iTaTbT ot M3n"b/iHeHneTo Ha nporpaMaTa e c/ieflHMAT: 



Exception in thread "main" j ava . lang . RuntimeException : Problem 
at intro j avabook . Program .main ( Program. j ava : 10 ) 



BiiAOBe M3K/iK)HeHM5i b Java 

B Java MMa 3 BMfla v\3Kn\o<-\eHv\n: npoBepeHM (checked), HenpoBepeHM 
(unchecked) v\ rpeiuKM (errors). KoraTO rn pa3r/ie>KflaMe, me M3no/i3BaMe nav\- 
Be^e opurnHa/iHMTe aHr/iMMCKM TepMMHM, 3amoTO Te ca TpyflHO npeBOflMMM. 

B HacToaiuaTa ceKu,v\n me ce HywflaeM ot noHATna KaTO HacneflflBaHe, 
Mepapxufl ot K/iacoBe, 6a30B K/iac v\ flpyrn, komto He CMe o6flCHM/in ao 
MOMeHTa. Ako ce 3aTpyflHHBaTe c hakom ottax, Mowe fla nor/ieflHeTe cbOTBeT- 
HMTe fledpuHMUMM b r/iaBaTa " npuHunnn Ha o6eKTHo-opneHTMpaHOTO nporpa- 
MnpaHe ". 

ripMHI4Mri"bT "XBaHM M/1M M3XB"bp/lkl" 

ripMHL4Mn"bT "XBaHM M/1M M3XB"bp/lM" Ba>KM 3a MSK/lKD^eHMflTa, KOMTO 3afl"b/l>KM- 

Te/iHO Tpa6Ba fla ce o6pa6oTHT. Te v\nv\ Tpa6Ba fla 6"bflaT npuxBaHa™, v\nv\ 

M3XB"bp/ieHM OT MeTOfla, B KOMTO Ca B"b3HMKHa/lM, M/1M OT HflKOM OT C/ieflBaiflMTe 
MeTOflM OT CTeKa Ha M3BMKBaHMflTa. 
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3a MSK/iKD^eHMflTa, komto Tpn6Ba fla 6"bflaT o6pa6oTeHM, MMa flBa BapnaHTa: 
- MsK/iKjLieHMeTO fla 6"bfle o6pa6oTeHO (xb3hh) : 



public static void openFile ( String fileName) { 
try { 

FilelnputStream fis = new FilelnputStream ( fileName ) ; 
// . . . 

} catch (FileNotFoundException e) { 
// . . . 

} 

} 



- Otto bo p h o cira 3a msk/ikj^bhmgto fla 6"bfle ocTaBeHa Ha flpyr 
(m3xbi>p/im), KaTO tom 6"bfle 3afl"b/i>KeH fla o6pa6oTM TOBa v\3Kn\o<-\eHv\e 
m/im fla 3afl"b/i>KM hakom flpyr: 



public static void openFile ( String fileName) 
throws FileNotFoundException { 
FilelnputStream fis = new FilelnputStream ( fileName ) ; 

} 



MsK/iKj^eHneTO m/im ce o6pa6oTBa Ha Macro m/im ce o6flBHBa KaTO M3XB"bp/iflH0 

OT MeTOfla, B KOMTO B"b3HMKBa (M/IM XB3HM M/l M \A3XB~hpn\A) . I~l0 T03M Ha4MH 

MeTOfltT npexBtp/ia OTroBopHOcrra 3a o6pa6oTKaTa Ha flafleH ™n v\3Kn\o<-\e- 

HMfl Ha M3BMKBaiUMfl MeTOfl. 

Checked exceptions 

Checked (npoBepeHu) ca m3k/i lO^eHMfl , komto 3afl-b/i>KMTe/iHo Tpn6Ba fla 
cna3BaT npMHUMna "xBaHM m/im v\3XEhpnv\" m TOBa ce rapaHTMpa ot kom nM/ia- 
TOpa. Te3M M3K/lK) L ieHMfl HacneflflBaT K/iaca java.lang. Except ion, ho He 
HacneflflBaT java . lang. RuntimeException. 

Checked ca M3K/iK)4eHMfl, komto eflHa flo6pe HanMcaHa nporpaMa Tpa6Ba fla 
o^aKBa m 6m Tpa6Ba/io fla M0>Ke fla ce B"b3CTaH0BM ot tax. 

HanpMMep nporpaMa, kohto 4eTe flaHHM ot chpshp c 6a3M ot flaHHM. Ako 
Ka6e/i"bT flo ctpBtpa b flafleHMa momcht 6"bfle npeKbCHaT, nporpaMaTa me 
no/iy^M ConnectException m M0>Ke fla c"bo6iflM Ha noTpe6MTe/ia fla onMTa 
othobo m/im fla My o6achm, <-\e b MOMeHTa MO>Ke fla M3no/i3Ba caMO flpyrM 4acTM 
Ha nporpaMaTa. 

Checked v\3Kn\o<-\eHv\RTa m/im Tpa6Ba fla 6"bflaT npMXBaHaTM m o6pa6oTeHM m/im 
Tpa6Ba fla 6"bflaT M3XB"bp/ia hm M3pM4H0 4pe3 throws fleicnapauMfl b cbOTBeT- 
HMfl MeTOfl. Ako hmto eflHo ot flBeTe He e HanpaBeHo, KOMnM/iaTopvr me flafle 
c"bo6iueHMe 3a rpewKa. 
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TpeiiiKM (Errors) 

rpeiuKMTe (errors) ca kphtm^hm cmyaunn (fatal errors), npn komto M3n"b/iHe- 
HueTO Ha nporpaMaTa o6mkhob6ho He MO>Ke fla ce B"b3CTaH0BM v\ Tpa6Ba 
npuHyflMTe/iHO fla 3aB"bpuji/i. npuMep 3a TaKaBa rpewKa e java.iang. 
OutofMemoryError. KoraTO naMeira cBtpiuM, nporpaMaTa o6mkhob6ho H^Ma 
KaKBO fla HanpaBM v\ Tpa6Ba npMHyflMTe/iHO fla 3anmue cbCTOAHneTO cm (3a fla 
HflMa 3ary6a Ha flaHHM) 1/1 fla 3aB"bpiuM. 

rpeiuKMTe He cna3BaT npuHunna "xBaHM v\nv\ v\3XEhpnv\" . He ce o^aKBa fla rn 
o6pa6oTBaMe, B"bnpeKi/i <-\e e B"b3Mo>KHo. 



Unchecked exceptions 

Unchecked (HenpoBepeHu) M3K/iK) L ieHMfl, ca v\3Kn\o<-\eHv\n , komto He ca 3afl"b/i- 
xeHM fla cna3BaT npuHunna "XBaHM v\nv\ M3XB"bp/in". Te3M MSK/iro^eHMfl 
Hac/ieflflBaT K/iaca RuntimeException. B"b3HMKBaHeT0 Ha TaKOBa M3KnK) L ieHi'ie 
HaM-4ecT0 03Ha4aBa 6"br b nporpaMaTa v\nv\ HenpaBM/iHa ynoTpe6a Ha hakoa 
6n6/inoTeKa. 

BepoflTHO cTe ce c6/i"bCKBa/in c rpewKaTa NuiiPointerException. Ta e 
Tunn^eH npeflCTaBMTe/i Ha unchecked MSK/iro^eHnaTa. Mowe fla B"b3HMKHe no 
HeBHMMaHne, KoraTO ce o6"bpHeM KbM o6eKT, komto ha Ma ctomhoct. npuxBa- 
luaHeTO m o6pa6oTBaHeTO Ha TaKi/iBa npo6/ieMi/i He e 3afl"b/i>KMTe/iH0, ho e 

BTj3M0>KH0. 

MepapxMfl Ha M3K/iiOHeHM5iTa 

M3K/iK) L ieHi/iflTa ca K/iacoBe, komto o6pa3yBaT Mepapxna ot Hac/ieflHuun: 



Throwable 



Error 



Exception 



Runtime 
Exception 



1 



TbM KaTo Hac/ieflHMUMTe Ha BceKM ot Te3M K/iacoBe MMaT pa3/iM4HM xapaKTe- 
Pmctmkm, me pa3r/ieflaMe BceKM otthx no OTfle/iHO. 
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Throwable 

K/iaCbT java.lang. Throwable e 6a30BMflT K/iac Ha BCM4KM rpeiJJKM M M3K/1KD- 

4eHMfl b Java. CaMo to3m K/iac mjim HeroBM Ha en e ah mum MoraT fla ce xBtp/iflT 
ot JVM (Java Virtual Machine - BkipTya/maTa MauiMHa Ha Java) v\nv\ 
MoraTfla 6"bflaT xBtp/iaHM 4pe3 throw onepaTopa. CaMO T03M K/iac mjim HeroBM 
Hac/ieflHuun MoraTfla 6"bflaT apryMeHTM Ha catch K/iay3aTa. 

Throwable - xapaKTepMCTMKM 

Throwable cbfltpwa Konne Ha creKa no BpeMe Ha cb3flaBaHeT0 Ha M3K/i K)4e- 
HueTO. Ctfltpxa ome TeKCTOBO c"bo6iueHne onucBaiuo rpewKaTa (norrb/iBa ce 
ot KOfla, komto xB"bp/ifl M3K/iK) L ieHMeT0 M/iM HAKOM HacneflflBam K/iac). Bcako 
v\3Yj\\o<-\eH\/\e Moxe fla cbfltpwa ome npunnHa (cause) 3a B"b3HMKBaHeT0 My 
- flpyro M3K/iK) L ieHMe, KoeTO e npn^nHa 3a noaBaTa Ha npo6/ieMa. MoweM fla 
ro Ha puna Me BbTpeumo / o6bmto ki3K/iK>HeHkie (inner / wrapped 
exception) mjim B/ioweiio M3K/noMeHMe. 

BtdHluhoto M3K/iK)HeHne ce HapMHa o6rp-binaino / o6BMBaujo ki3K/iK>HeHne. 
TaKa Moxe fla ce HaBtpwaT mhoto M3K/iK) L ieHM5i. B T03M c/iynaki roBopuM 3a 
Bepura ot ki3KsiK>HeHi/m (exception chain). 

06BMTM M3K/lK)MeHMfl - 3aLlJO rV\ MM3? 

3aiflO ce Ha/iara eflHo MSK/iicHeHi/ie fla MHnunupa flpyro? 

flo6pa npaKTMKa e BceKM MOfly/i / kom noHeHT / nporpaMa fla flecfiMHupa Ma/i"bK 
6poM application exceptions {v\3K.n\o<-\eH\/\n HanncaHM ot aBTopa Ha MOfly/ia / 
nporpaMaTa) m to3m kom noHeHT fla ce orpaHi/maBa caMO flo tax, a He fla 
xBtpjifl cTa Hfla pth m MSK/iKJLieHMfl (ot Java API), Hapn^aHM ome CklCTeMHkl 
M3K/iho«HeHMfl (system exceptions). TaKa no/i3BaTe/iflT Ha T03M MOfly/i / 
kom no He ht 3Hae KaKBM MSK/iro^eHMfl MoraT fla B"b3HMKHaT b Hero v\ h$\ Ma 
Hy>Kfla fla ce 3aHMMaBa c TexHu^ecKM noflpo6HOcm. 

HanpuMep eflMH MOfly/i, komto ce 3aHMMaBa c on i/ixba Ba HeTO b eflHa 6aHKa 6m 
Tpa6Ba.no fla xB"bp/ia M3K/iK)4eHMfl caMO ot HeroBaTa 6M3Hec 06/iacT, 
npMMepHO InterestCalculationException M InvalidPeriodException, HO 
He M M3K/lK) L ieHMfl KaTO FileNotFoundException, DivideByZeroException M 
NullPointerException. llpM B"b3HMKBaHe Ha HflKOe M3K/lK)4eHMe, KOeTO He e 

cBtpsaHO flMpeKTHO c npo6/ieMMTe Ha on mxbsi Ba HeTO, to ce o6BMBa b flpyro 
MSK/lKJLieHMe OT TMn InterestCalculationException M TaKa M3BMKBaiflMfl 
MeTOfl no/iynaBa MHcjDopMauMfl, <-\e on mxba Ba HeTO He e ycnewHO, a KaTO 
fleTaii/iM 3a Heycnexa MO>Ke fla pa3mefla opMrMHa/iHOTO M3K/iK)4eHMe, npM4M- 
HMTe/i Ha npo6/ieMa. 

Te3M application exceptions ot 6M3Hec o6/iacTra Ha pewaBaHMfl npo6/ieM, 3a 
komto flaflOXMe npMMep, o6a4e He cbfltpwaT flocTaTb^HO MHcfiopMauMfl 3a 
B"b3HM KHa/iaTa rpeujKa, 3a fla 6"bfle th nonpaBeHa. 3aT0Ba e flo6pa npaKTMKa b 

T3X fla MMa M TeXHM4eCKa MHCjDOpMaUMfl 3a OpMTMHa/lHMa npM4MHMTe/l Ha 

npo6/ieMa, kohto e mhoto no/ie3Ha 3a fle6"brBaHe HanpMMep. 
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CbmoTO o6flCHeHne ot flpyra meflHa T04Ka: eflMH kom noineHT A MMa nedpwHw- 

paHM Ma/l"bK 6pOM MSK/lKJHeHMfl (A-M3K/lK34eHMa). T03M KOMnOHeHT M3nO/13Ba 

flpyr kom no He ht B. Ako B xBtp/in B-MSK/iro^eHne, to A He Mowe fla cm cBtpiun 
pa6oTaTa m cbmo Tpa6Ba fla xBtp/in MSK/iKj^eHne, ho He Mo>Ke fla xBtp/in B- 
v\3Kn\o<-\eH\Ae, 3aT0Ba xBtp/ia A-n3K/iK) L ieHi<ie, cbfltpwamo MSK/iKj^eHneTO B 

KaTO BJ10>KeH0 MBK/lKJ^eHMe. 

3amo A He MO>xe fla xBtp/in B-v\3Kn\o<-\eHv\e? MMa mhoto npn^MHn: 

- no/i3BaTe/iMTe Ha A He Tpa6Ba fla 3HaaT 3a cbmecrByBaHeTO Ha B (3a 
noBe^e MHcfiopMauMfl pa3meflaMTe TO L iKaTa 3a a6crpaKuna ot maBaTa 3a 
npuHunnnTe Ha OOn ). 

- KoMnoHeHTbT A He e flecf)MHnpa/i, <-\e me xBtp/ia 5-v\3Kn\o<-\eHv\n. 

- no/i3BaTe/iMTe Ha A He ca noflroTBeHM 3a B-kisK/no^eHkifl . Te o^aKBaT 

CaMO A-kl3ICniOMeHkm. 

Ome eflHa npn^nHa me o6hchi/im b ceKun^Ta 3a throws . 
Throwable - MeTOflM 

ETO HaM-OCHOBHMTe MeTOflM Ha MSK/lKD^eHMflTa (K/iaCbT Throwable) : 



public class Throwable implements Serializable { 
public Throwable () { 
public Throwable (String message) { 
public Throwable (Throwable cause) { 

public Throwable (String message, Throwable cause) { 

public String getMessageO {...} 

public Throwable getCauseO {...} 

public void printStackTrace ( ) {...} 

public StackTraceElement [ ] getStackTrace ( ) {...} 

public synchronized Throwable initCause ( Throwable cause) { 

} 



HeKa o6achmm HaKpaTKO Te3M MeTOflu: 

- MMaMe 4eTnpn KOHcrpyicropa c pa3/iM4HMTe K0M6nHaunM 3a cbo6meHi/ie 

M 06BMT0 MSK/lKJLieHMe. 

- MeTOflvr getMessageO Bptma TeKCTOBo onucaHne Ha MSK/iio^eHMeTo. 
Ako M3KnK34eHneT0 e FileNotFoundException, to onucaHneTO M0>Ke fla 
Ka3Ba kom T04H0 c^afi/i He e HaMepeH. Bchko M3KnK34eHne caMO pewaBa 
KaKBO c"bo6ifleHne fla BtpHe. HaM-4ecT0 ce no3BO/iflBa Ha xBtp/ifliflMAT 
MSK/iWHeHneTO fla c/io>km TOBa onucaHne. 

- MeT0fl"bT getCauseO BP"blfla B"bTpei±IH0T0 / 06BMT0T0 M3K/lK) L ieHkie. 

- MeTOfltT printStackTrace ( ) OTne^aTBa K/iacbT Ha MSK/iWHeHneTO, 
c"bo6ifleHneTO v\ CTeKa Ha rpewKaTa v\ CTeKa Ha ua/iaTa Bepura ot 
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1/13 Bi/iKaH i/i MeTOflu, 3aeflH0 c ua/iaTa Bepi/ira Ha B/io>KeHi/i eflHO b flpyro 

MSK/lKJLieHMfl. 

- MeTOflVT getStackTrace() Bp"bm.a ue/lMfl CTeK, KOMTO ce na3M B 
MSK/iKj^eHneTo. C"biuecTByBa oTJava Bepci/ia 1.4. 

- MeTOfltT initcause() MeTOfl M3no/i3BaH npeflu Java 1.4 3a 3aaaBaHe Ha 
B"bTpeiuHOTO / o6bmtoto MSK/iKjLieHMe. Cera ce M3no/i3BaT kohctpykto- 
pi/rre, ho T03M MeTOfl cbiflo npofl"b/i>KaBa fla pa6o™. 

BepMrM M3K/iK)MeHnq - nacira Caused by 

Cera me bmamm KaK ce M3nncBa Ha eKpaHa B/io>KeHO MSK/iroLieHne. HeKa 
MMaMe c/ieflHMfl koa: 

package introj avabook; 

public class ExceptionProgram { 

public static void main ( String .. . args) { 
try { 

throw new NullPointerException (" Problem" ) ; 
} catch (NullPointerException npe) { 
throw new RuntimeException (npe ) ; 

} 

} 

} 



B T03M npi/iMep xB"bp/iflMe eflHO i/isicnio^eHi/ie, cnefl TOBa ro xBamaNie m 
xBtp/iflMe flpyro MSK/iKj^eHne, KoeTO o6BMBa rrbpBOTO. Pe3y/iTarbT ot i/i3n"b/i- 
HeHi/ieTO to3m KOfl e: 



Exception in thread "main" RuntimeEx: NullPointerEx : Problem 
at ExceptionProgram. main (ExceptionProgram. java : 13) 

Caused by: j ava . lang .NullPointerException : Problem 
at ExceptionProgram. main (ExceptionProgram. j ava : 1 1 ) 



Ha MecTa ca cbKpaTeHi/i MMeHaTa, 3a fla ce cb6i/ipaT Ha efli/m pefl. noflBHBa ce 
ceKuna "Caused by", kohto onucBa B/io>KeHOTO MSK/iroLieHne. ToBa hm flaBa 
no/ie3Ha MHdpopMaunfl 3a TOBa KaK ce e cmrHa.no flo xBtp/iflHeTO Ha v\3Kn\o<-\e- 
Hi/ieTO, KoeTO pa3r/ie>KflaMe. 

KaK fla pa3neTeM "cbKpaTeH" Stack Trace? 

rioHAKora no/iy^aBaMe i/isicnio^eHi/ie KaTO TOBa: 



HighLevelException : MidLevelException : LowLevelException 
at Junk . a ( Junk . j ava : 14 ) 
at Junk . main (Junk . j ava : 4 ) 
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Caused 


by: MidLevelException : LowLevelException 


at 


Junk . c ( Junk . j ava : 24 ) 


at 


Junk . b ( Junk . j ava : 18 ) 


at 


Junk . a ( Junk . j ava : 12 ) 




1 more 


Caused 


by: LowLevelException 


at 


Junk . e ( Junk . j ava : 31 ) 


at 


Junk . d ( Junk . j ava : 28 ) 


at 


Junk. c ( Junk . j ava : 22 ) 



. . . 3 more 



KaKBO 03Ha4aBa 4acTra "... 3 more"? Ta 03Ha4aBa, <-\e 3a KpaTKocT npn 
OTnenaTBaHeTO Ha rpewKaTa hakoi/i noflpo6HOCTM 3a Hea ca 6m/im cbKpaTeHM, 
TbM KaTO ca 04eBMflHM. B c/iynaa ce nponycKaT noBTapaiMMTe ce peflOBe. Eto 
nt/iHaTa Bepcua Ha cbiuna "stack trace": 



HighLevelException : MidLevelException: LowLevelException 

at Junk . a ( Junk . j ava : 14 ) 

at Junk. main (Junk . j ava : 4 ) 
Caused by: MidLevelException: LowLevelException 

at Junk . c ( Junk . j ava : 24 ) 

at Junk . b ( Junk . j ava : 18 ) 

at Junk . a ( Junk . j ava : 12 ) 

... 1 more = (noaneflHWHT eflMH pen ot roproiH ctgk) 
=> at Junk .main (Junk . j ava : 4) 

Caused by: LowLevelException 
at Junk . e ( Junk . j ava : 31 ) 
at Junk . d ( Junk . j ava : 2 8 ) 
at Junk . c ( Junk . j ava : 22 ) 

... 3 more = (nocjieflHMTe Tpw pena ot ropHHH ctgk) 
=> at Junk. b( Junk. java: 18) 
at Junk . a ( Junk . j ava : 12 ) 

at Junk .main (Junk . java : 4 ) (b3sto ot Hacf-ropHcra) 



CbKpamaBaHeTo Ha noBTapami/i ce peflOBe "KOMnpecupa" MSK/iro^eHmiTa - 
npaBM ri/i no-KpaTKM. ToBa o6mkhob6ho e no/ie3HO v\ 3aT0Ba ce M3B"bpujBa 
aBT0MaTM4H0 npv\ OTnenaTBaHe. 

Error 

MsK/iKjLieHMflTa ot Tun Error m HeroBMTe Hac/ieflHMun MHflMKupaT 3a cepno3eH 
npo6/ieM ( Heo L iaKBaHM rpeniKi/i ). M3no/i3BaT ce npn B"b3HM KBaHe Ha rpeiuKM - 
TaKMBa, ot komto nporpaMaTa He Niowe aa ce B"b3craH0Bi/i i/i He ce o^aKBa Te 
fla 6"bflaT xBaiuaHM. Bcm^km TaKMBa rpeiuKM HacneflflBaT K/iaca Error. 

Tbfi KaTO K/iaca Error HacneflflBa Throwable, tom npi/rrewaBa bcm^km HeroBM 
cBOMCTBa: hocm b ce6e cm stack trace m cbo6meHne 3a rpewKa, cbfltpwa 
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MeTOflMTe getMessage() , printStackTrace ( ) M gets tack Tr ace ( ) M MO>Ke fla 
cbfl"bp>Ka BJio>Kei-io v\3Kn\o , -\eH\Ae, flocrbnHO c getCause() . 

npi/iMep 3a TaKOBa M3K/iK)4eHne e OutofMemoryError, KoeTO B"b3HMKBa npn 
3afle/iflHe Ha naMeT, KoraTo He Mowe fla 6"bfle oTfle/ieHo flocTaTb4Ho Macro 3a 
HOBoc"b3flaBaiflMfl ce o6eKT. 

Exception 

ToBa ca t. Hap checked M3K/iK)'-ieHMa . Te HacneflflBaT K/iaca Exception, komto 
ot cBOfl CTpaHa HacneflflBa Throwabie. no T03M Ha^MH bcm^km checked 
M3K/iK)4eHMfl MMaT stack trace, MoraT fla c"bfl"bp>KaT flpyrn MSK/iiOLieHi/m n 

Btoeifle MMaT BCM4KM MeTOflM M CBOMCTBa Ha Throwabie. 

TaKMBa M3K/iK)4eHMfl M/in Tpa6Ba fla ce npuxBaiflaT v\nv\ fla ce v\3x&hpnnT 

(XBaHM M/1M M3XB"bp/lM). 

ripuMep 3a TaKOBa MSK/iro^eHne e IOException, KoeTO B"b3HMKBa npn npo6/ieM 
no BpeMe Ha pa6oTa c BxoflHO-M3xoflHM onepaunn. ToBa MSK/iKj^eHne 3afl"b/i- 
>KMTe/iHo Tpa6Ba fla ce xBaHe m/im fla ce M3XB"bp/in. 

Runtime Exception 

ToBa ca t. Hap unchecked v\3Kn\o<-\eHv\n . Te HacneflHBaT RuntimeException, 
komto ot cboh CTpaHa HacneflflBa Exception, a tom HacneflflBa Throwabie. 
C/ieflOBaTe/iHO unchecked M3KnK)4eHMflTa cbmo MMaT bcm^km cbomctb3 m 
MeTOflM ot Knaca Throwabie (stack trace, message, cause m flp.)- npuxBa- 
iflaHeTO Ha Te3M M3KnK34eHMfl He e 3afl"b/i>KMTe/iH0. 

fleK/iapauMJiTa throws 3a mctoam 

flocera pa3meflaxMe nporpaMHM kohctpykumm 3a npuxBaiflaHe Ha M3K/1K)- 
4eHMfl b paMKMTe Ha flafleH MeTOfl, ho noHAKora e noflxoflamo MSKniCHeHMflTa 
fla 6"bflaT M3XB"bp/ieHM ot MeTOfla m OTroBopHOCT 3a THXHaTa o6pa6oTKa fla 
noeMe M3BMKBaiflMflT MeTOfl. 3a fla ce nocmrHe TOBa, He Tpa6Ba fla npuxBa- 
iuaMe MSK/iKj^eHMflTa, a npocTO fla fleK/iapupaMe Te fla ce nponycHaT KbM 
npeflnujHMfl MeTOfl b cTeKa. ToBa CTaBa nocpeflCTBOM flo6aBKa b curHaTypaTa 
Ha MeTOfla. M36poaBaMe bcm^km M3K/iK) L ieHMfl, komto MCKaMe fla ce nponycHaT 
b cnncbK c pa3fle/iMTe/i 3aneTaa, 3ano4Bam c Knic-iOBaTa flyMa throws. Cnn- 
cbK"bT ce HaMupa b Kpaa Ha curHaTypaTa Ha MeTOfla c/iefl cnnctKa c napaMeT- 
puTe m npeflu OTBapamaTa cjDnrypHa CKo6a: 



public static void readFile (String fileName) 

throws FileNotFoundException, IOException { 

} 



ToBa e npuMepeH MeTOfl, komto mxBhpnn flBa Tuna mKUKmen^ - 
FileNotFoundException M IOException. B cny^afl FileNotFoundException 
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e M3/1MLLIH0 06flBeH, TbM KaTO e HaC/ieflHMK Ha IOException. riOHflKOra T03M 

3annc ce npeflnonnTa 3apaflM no-flo6paTa 4eTMM0CT Ha KOfla. 3a no-flo6pa 
4eTMM0CT Ha KOfla noHHKora ce fleK/iapupaT 3a M3XB"bp/iflHe ot MeTOfla flopn 
Runtime MSK/iKj^eHMfl, BtnpeKM <-\e TOBa He ce M3ncKBa ot KOMnn/iaTopa. 

fla ce BtpHeM Ha ntpBOHaHa/iHHH hm npuMep. Efl m h cTBe h oto , KoeTO 
npn6aB3Me, 3a fla ce KOMnn/iupa MeTOflvr, e fleicnapauMflTa throws 

FileNotFoundException , IOException. 



public static void readFile (String fileName) 

throws FileNotFoundException, IOException { 
FilelnputStream fis = null; 
fis = new FilelnputStream ( fileName ) ; 
Buf f eredReader in = new Buf f eredReader ( 

new InputStreamReader ( f is) ) ; 
String tmp = null; 

while ((tmp = in . readLine ( ) ) != null) { 

System . out .println (tmp) ; 

} 

in . close ( ) ; 
fis . close ( ) ; 

} 



M3XB"bp/lflHeT0 Ha MSK/lKD^eHMfl K"bM npeflXOflHMfl MeTOfl 06MKHOBeHO 03Ha4aBa, 

<-\e v\3Kn\o<-\eHv\RTa Tpa6Ba fla ce npuxBaHaT v\ o6pa6oTHT TaM. Hafi-npaBmiHOTO 
MflCTO fla ce o6pa6oTM flafleHO MSK/iKj^eHne e TaM, icbfleTo ce i/i3n"b/iHflBa 
6n3Hec onepaunaTa, kohto e 6mia npeKtcHaTa nopaflu HflKaKtB npo6/ieM. 
ToBa e cjio>kho 3a o6acHeHne, ho no npuHunn He Tpa6Ba fla npi/ixBamaMe 
M3K/iK) L ieHM5i, komto He Mo>KeM fla o6pa6oTMM afleKBaTHo. B TaKMBa c/iy4an e 
no-flo6pe fla vv\ fleicnapupaMe c throws i/i fla He ce 3aHMMaBaMe c tax. 

B"bB BM3ya/iHMTe (GUI) npM/io>KeHMfl rpewKaTa Tpa6Ba fla ce noKa>Ke Ha 
noTpe6nTe/ifl nofl cfiopMaTa Ha flua/ioroB npo3opeu cbfltpwam onucaHne, 
cbo6pa3eHO c no3HaHHHTa Ha noTpe6nTe/iMTe. B K0H30/iHMTe npmio>KeHMfl 
o6nKHOBeHO rpeiuKaTa ce M3nncBa Ha K0H30/iaTa. npn ye6 npM/io>KeHMfl 
rpewKaTa ce BM3ya/in3npa KaTO 4epBeH TeKcr b Ha^a/iOTO Ha crpaHi-maTa v\nv\ 
c/iefl no/ieTO, 3a KoeTO ce OTHaca. 

MMa eflHO yHMBepca/iHO npaBM/io 3a o6pa6oTKaTa Ha v\3Kn\o<-\eHv\RTa: 



Eamh MeTOfl Tpn6Ba fla o6pa6oTBa caMO M3K/iK)HeHmiTa, 3a 

KOMTO e KOMneTeHTeH, KOMTO OHaKBa M 3a KOMTO MMa 3HaHMfl 

KaK na tm o6pa6oTM. OcraHa/iMTe Tpn6Ba fla tm M3XBi>p/in ki»m 

M3BMKB3114M51 MeTOfl. 



Ako MSK/iKjLieHMflTa ce npeflaBaT no ropeonncaHna Ha^MH ot MeTOfl Ha MeTOfl v\ 
He ce npuxBaHaT Hmcbfle, Te HeiMMHyeMO me flOCTurHaTflo Ha^a/iHua MeTOfl ot 
nporpaMaTa - main() MeTOfla - v\ aKO v\ tom He rn npuxBaHe, BnpTya/iHaTa 
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ManiMHa me rn OTne^aTa Ha K0H30/iaTa (aKO MMa K0H30/ia) m me npeycTaHOBM 
nsnt/iHeHneTO Ha nporpaMaTa. 

06BMTM M3K/1IOH6HM51 - 3am,0 TM MM3? 

HeKa KOMnoHeHTbT A xBtp/ia checked MSK/iKj^eHMfl - A-MBK/uo^eHi/ifl . Tom 
M3no/i3Ba dpyHKUMOHa/iHOCT Ha kom noHeHTa B. KOMnoHeHTbT B xBtp/iyi B- 
MSK/iKjLieHMfl, komto cbiuo ca checked. ToraBa, aKO b MeTOfl Ha B B"b3HMKHe B- 

kl3K/IK) L ieHkie, TO MeTOflVT Ha A, KOMTO nO/13Ba T03M MeTOfl, He MO>Ke fla XBtp/lM 

B-MSK/iKj^eHMe. ToBa, KoeTO MO>Ke fla HanpaBM, e v\nv\ fla o6pa6oTM m3k/ik)- 
4eHneT0, M/iM fla ro o6Bne b RuntimeException m/im fla ro o6Bne b A- 
v\3Yj\\o<-\eH\/\e. HaM-npenop"b4MTe/iHa e npaKTMKaTa B-MSK/iro^eHneTO fla 6"bfle 
o6bmto b A-i/BK/iKjLieHi/ie. ToBa e ome eflHa npn^nHa, nopaflu kohto cbme- 
CTByBaT o6BMTMTe MSK/iKjLieHMfl (nested exceptions). 

kl3XBi>p/i5iHe Ha M3K/itOMeHM5i ot main() MeTOfla - 
npMMep 

M3XB"bp/iflHeTo Ha M3K/iK)4eHMfl ot main() MeTOfla no npuHunn He e wejia- 
Te/iHO m AO Bepcufl 1.4 Ha JDK He e no3BO/ieHO. >Ke/iaTe/iHO e bcmmkm m3k/ik)- 
4eHMfl fla 6"bflaT npi/ixBaHa™ v\ o6pa6oTeHM. Ot Bepcua Java 5 M3XB"bp/iflHeTo 
Ha MSK/iKJLieHMfl OTmain() MeTOfla e B"b3M0>KH0, KaKTO ot BceKM flpyr MeTOfl: 



public static void main(String a[]) 

throws FileNotFoundException, IOException { 
readFile ("C:\\tools\\eclipse\\eclipse.ini"); 

} 



Bcm4km MSK/iKjLieHMfl M3XB"bp/ieHM OTmain() MeTOfla ce npuxBaiflaT ot caMaTa 
Bi/ipTya/iHa MaiiiMHa v\ ce o6pa6oTBaT no eflMH m chiu, Ha^MH - nwiHkiHT stack 
trace Ha MSK/uoneHi/ieTo ce M3nncBa b craHflapTHi/m M3xofl 3a rpewKi/i 

(System. err). TaKOBa M3XB"bp/lflHe Ha MSK/lKJ^eHMflTa, B"b3HMKBaiflM Bmain() 

MeTOfla e mhoto yflo6HO, KoraTo nuiueM KpaTKa nporpaMKa Ha6"bp30 m He 
MCKaMe fla o6pa6oTBaMe eBeHTya/iHO BtsHMKBaiflUTe kisK/no^eHkifl . 

npMXBautaHe Ha M3K/iK>HeHHfl Ha hubs - npMMep 

B"b3M0>KH0CTTa 3a nponycKaHe Ha MSK/iKj^eHMs npe3 flafleH MeTOfl hm no3BO- 
jiflBa fla pa3r/ieflaMe eflMH no-c/io>KeH npuMep. npuxBaiuaHe Ha kisK/no^eHkisi 
Ha HMBa. npuxBaiflaHeTO Ha HMBa e KOM6nHaunfl ot npuxBaiflaHeTo Ha onpe- 
fle/ieHM M3K/iK) L ieHMfl b eflHM MeTOflu m nponycKaHe Ha flpyrn M3K/iK) L ieHM5i KtM 
npeflxoflHMTe MeTOflu (HMBa) b creKa. B npuMepa M3K/iK) L ieHM5iTa BtsHMKBaiflu 
b MeTOfla readFile () ce npuxBaiflaT Ha flBe HMBa: 



public static void main (String [ ] args) { 
try { 
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readFile ("C: \ \toolsWeclipseWeclipse.ini") ; 
} catch (IOException e) { 
e . prints tackTr ace ( ) ; 

} 

} 

public static void readFile ( String fileName) throws IOException{ 
try { 

FilelnputStreamf is = new FilelnputStream ( fileName) ; 
Buf f eredReader in = new Buf f eredReader ( 

new InputStreamReader ( f is) ) ; 
String tmp = null; 

while ((tmp = in . readLine ( ) ) != null) { 

System . out .println (tmp) ; 

} 

} catch (FileNotFoundException e) { 

System. out .println ( "The file \"" + fileName + 
"\" does not exist! Unable to read it."); 

} 

} 



ritpBOTO Hi/i bo Ha npi/ixBamaHe e b MeTOfla readFile () a btopoto hmbo e b 
main() MeTOfla. MeTOflvr readFile () npuxBaifla caMO M3K/no4eHMflTa ot ™n 

FileNotFoundException, a nponyCKa BCM4KM OCTaHa/lM IOException M3K/1K)- 

4eHMfl K"bM main() MeTOfla KtfleTO Te 6nBaT npuxBaHaTM v\ o6pa6oTeHM. 

Ako main() MeTOfla noflafle MMe Ha HecbmecTByBam dpaftn to me B"b3HMKHe 
FileNotFoundException KoeTO me ce npi/lXBaHe B readFile () . Ako o6ane ce 
noflafle MMe Ha cbmecTByBam dpav\n v\ B"b3HMKHe rpewKa npn caMOTO 4eTeHe 
Ha cfiaM/ia to M3K/no4eHMeTo me ce npuxBaHe b main() MeTOfla. 

npuxBaiflaHeTO Ha v\3Yj\\o<-\eH\/\s\ Ha HMBa no3BO/iflBa OTfle/iHMTe M3K/no4eHMfl 
fla ce o6pa6oTBaT Ha Hafi-noflxoflflmoTO macto. 

KoHCTpyKujiinTa try-finally 

BceKM 6/lOK try MO>Ke fla C"bfl"bp>Ka 6/lOK finally. B/lOKa finally ce 
M3n"b/iHflBa BMHam npn M3/iM3aHe ot try 6/iOKa, He3aBMCMM0 KaK ce M3/iM3a 
ot try 6/iOKa. ToBa rapaHTupa M3n"b/iHeHneT0 Ha finally 6/iOKa flopn aKo 
B"b3HM KHe Heo^aKBaHO M3K/no4eHMe m/im ce M3/ie3e C M3pa3 return. 



v B/ioktjT finally HflMa fla ce M3n-b/iHM, aKO no BpeMe Ha 
fl\ M3m»/iHeHneTO Ha 6/iOKa try BkipTya/iHaTa MauiMHa npeKpaTM 
M3n"b/iHeHneTO cm! 



B/iOKbT finally MMa c/ieflHaTa ocHOBHa cfiopMa: 
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try { 

Some code that could or could not cause an exception 
} finally { 

// Code here will allways execute 

} 



BceKM try 6/iok Mowe fla MMa eflMH eflMHCTBeH 6/iok finally ocBeH 

6/10K0BeTe catch. B"b3M0>KHa e M K0M6MHaUMfl C MHO>KeCTBO catch 6/10K0Be M 
eflMH finally 6/IOK. 



try { 

some code 
} catch (...) { 

/ / Code handling an exception 
} catch (...) { 

/ / Code handling another exception 
} finally { 

// This code will allways execute 

} 



B c/iy^aM Ha Hywfla ot ocBo6o>KflaBaHe Ha Be^e 3aeTM pecypcn 6/iOKa finally 
e He3aMeHMM. Ako ro HflMawe, HMKora He 6nxMe 6m/im curypHM fla/iM pa34MCT- 
BaHeTo HflMa cny^aMHO fla ce npecKo^n npn Heo^aKBaHO M3K/iK)4eHMe m/im 

3apaflM M3 no/13 BaHeTO Ha return, continue, M/1M break M3pa3M. 

Ae4>MHnpaHe Ha npo6/ieMa 

B npuMepa, komto pa3me>KflaMe MMa flBa noTOKa, komto 3afl"b/i>KMTe/iH0 
Tpa6Ba fla ce 3aTBopaT. HaM-npaBM/iHuaT Ha^MH TOBa fla ce HanpaBM e c try- 
finally 6/iok o6rpa>Kflaifl peflOBeTe, KbfleTO ce M3no/i3BaT cbOTBeTHMTe 
noTOUM. fla cm npunoM hum npuMepa: 



public static void readFile (String fileName) throws IOException{ 
FilelnputStream fis = new FilelnputStream ( fileName ) ; 
Buf f eredReader in = 

new Buf f eredReader (new InputStreamReader ( f is ) ) ; 
/ / Using the streams here ... 
in . close ( ) ; 
f is . close ( ) ; 

} 



OTBapflT ce flBa nOTOKa - eflMH FilelnputStream M eflMH BufferedReader. 
C/ieflBa M3 no/13 BaHeTO Ha noTOUMTe HaKpaa c/ieflBa 3afl"b/i>KMTe/iH0T0 mm 
3aTBapaHe npeflM fla ce M3/ie3e ot MeTOfla. 3afl"b/i>KMTe/iHOTo 3aTBapaHe Ha 
noTouMTe e npo6/ieMHa cMTyauMa, 3aiflOTo ot MeTOfla MO>Ke fla ce M3/ie3e no 
HflKO/IKO Ha^MHa: 
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- no BpeMe Ha MHnuna/insnpaHe Ha ntpBUfl noTOK B"b3H MKHe Henpefl- 

BMfleHO M3K/1 K)46HM6 . 

- no BpeMe Ha MHnuna/insnpaHe Ha BTopua noTOK B"b3HMKHe Henpefl- 

BMfleHO M3K/1 K)4eHkie . 

- no BpeMe Ha M3no/i3BaHeTO Ha noTOUMTe B"b3HMKBa HenpeflBMfleHO 

M3K/1 K)4eHMe . 

- Me>Kfly MHML4Ma/iM3npaHeTO v\ 3aTBapaHeT0 Ha noTOUMTe ce M3no/i3BaT 

M3pa3a return. 

- BCM4K0 e HOpMa/lHO M He B"b3H MKBaT HMKaKBM M3K/lK)4eHMfl . 

TaKa HanncaH npMMepvr e /iorn4ecKM rpeweH, 3aiuoTo noTounTe me ce 
3aTBopaT npaBM/iHo caMO b rrbpBi/m m noc/ieflHMfl c/iy^aM. B"bB BTopi/m c/iy^aM 
BTopuflT noTOK HflMa fla ce 3aTBopn, a b jperwn v\ 4eTB"bpTi/m c/iy^aM v\ flBaTa 
noTOKa HflMa fla ce 3aTBopaT. TyK He B3MMaMe nofl BHMMaHne B"b3Mo>KHocTTa 
OTBapaHeTo M3no/i3BaHeTo m 3aTBapaHeT0 Ha noTOUMTe fla e <-\acr ot thjio Ha 
umcb/i, KtfleTO MO>Ke fla ce M3no/i3Ba M3pa3MTe continue v\ break, KoeTO 
cbiflo me flOBefle flo He 3aTBapaHe Ha noTOUkrre. 

PeiueHue Ha npo6/ieMa 

BCMHKM Te3M r/iaB060/lMfl MO>KeM fla CM CneCTMM KaTO M3nO/13BaMe KOHCTpyK- 

UMATa try-finally. LLJ,e pa3meflaMe ntpBO npi/iMep c efli/m noTOK, a c/iefl 
TOBa m 3a flBa m noBe^e noTOKa. 

CurypHOTO 3aTBapaHe Ha noTOK ce npaBM no c/ieflHua Ha^MH : 



FilelnputStream fis = null; 
try { 

fis = new FilelnputStream ( "fileName . txt" ) ; 
// Using "fis" here ... 
} finally { 

// Always close "fis" 
if (fis != null) { 
f is . close ( ) ; 

} 

} 



fla aHa/iM3npaMe npuMepa. n"bpB0Ha4a/iH0 fleicnapupaMe npoMeH/iMBa fis ot 

Tl/in FilelnputStream, C/iefl TOBa OTBapflMe try 6/lOK, B KOMTO MHML4Ma/lM- 

3npaMe hob cfiaM/iOB noTOK, M3no/i3BaMe ro v\ HaKpaa ro 3aTBapaMe B"bB 
finally 6/iok. KaKBOTO m fla CTaHe npn M3no/i3BaHeTO v\ MHnuna/insaunflTa 
CMe curypHM, <-\e noTOKa me 6"bfle 3aTBopeH. Ako MMa npo6/ieM npn 
MHML4Ma/iM3aunflTa - HanpuMep /luncBaifl dpav\n to me ce xBtp/in 

FileNotFoundException M npOMeH/lMBaTa fis me OCTaHe CbC CTOMHOCT null. 

3a Te3M c/iy^aM v\ 3a fla ce M36erHe NuiiPointerException e Heo6xoflMMo fla 
ce npn6aBM npoBepKa fla/in fis He e null npeflu fla ce M3BMKa MeTOfla 
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close () Ha noTOKa. Ako MMaMe null to noTOKa m3o6lmo He e 6mi MHnuna/in- 
3npaH m HflMa Hy>Kfla fla 6"bfle 3aTBapaH. 

TopHMfl npuMep Tpa6Ba noflxoflamo fla o6pa6oTM bcm^km checked exceptions, 

KOMTO B"b3H MKBaT npM MHML4Ma/lM3MpaHe (FileNotFoundException) M M3nO/l- 

3BaHe Ha dpaM/iOBna noTOK. B npuMepa B"b3Mo>KHi/iTe nsK/iKj^eHUfl npocro ce 
M3XB"bp/iaT ot MeTOfla. rioHewe Te bcm^km ca Hac/ieflHuun Ha iOException b 
fleK/iapaunflTa Ha MeTOfla ce M3no/i3Ba caMO TOBa MSK/iKj^eHne. 

flafleHMAT npuMep e 3a dpaM/iOBM noToun, ho Mo>Ke fla ce M3no/i3Ba 3a 

np0M3B0/lHM pecypCM, KOMTO M3MCKBaT 3afl"b/l>KMTe/lH0 OCB060>KflaBaHe c/iefl 

npnK/iK) L iBaHe Ha pa6oTaTa c tax. TaKMBa pecypcn MoraT fla 6"bflaT bp^km 

KbM OTfla/ie^eHM KOMnWTpM, Bp"b3KM C 6a3M flaHHM M flp. 

A/rrepHaTMBHO peuieHMe 

OnpocTeHa Bepci/m Ha ropHna npuMep ce HBHBa c/ieflHaTa kohctpykuma: 



FilelnputStream fis = new FilelnputStream ( "f ileName . txt" ) ; 
try { 

// Using "fis" here ... 
} finally { 

fis . close ( ) ; 

} 



n peflu m ctboto e no-KpaTKi/m 3annc - cnecraBaMe eflHa M3/imuHa fleK/iapauna 
Ha npoMeH/iMBaTa fis v\ M36arBaMe npoBepKaTa 3a null. npoBepKaTa 3a null 
e M3/iniiJHa, 3aiuoTo MHML4na/iM3auMflTa Ha noTOKa e M3B"bH try 6/iOKa v\ aKo e 
B"b3HM KHa/io v\3Kn\o<-\eHv\e flOKaTO Tfl ce M3n"b/iHflBa M3o6iflO HflMa fla ce cTurHe 
AO nsnt/iHeHne Ha finally 6/iOKa v\ 3aTBapaHeTo Ha noTOKa. 

HeflOCTaTbK e HeB"b3Mo>KHocTTa fla ce o6pa6oTHT v\3Kn\o<-\eHv\^ B"b3HMKHa/in 
npn MHML4Ma/iM3aunaTa b cbiflna try 6/iok. Tpa6Ba fla M3no/i3BaMe flon"b/iHM- 
Te/ieH try 6/iok, komto fla npuxBaHe bcm^km bt^mokhm checked exceptions no 
BpeMe Ha MHnuna/insaunaTa v\nv\ fla rn M3XB"bp/iMM ot caMna MeTOfl. 

OcBo6o>KflaBaHe Ha m ho>k6ctbo pecypcM 

flocera pa3meflaxMe M3no/i3BaHeTO Ha try-finally 3a ocBo6o>KflaBaHe Ha 
eflMH pecypc, a b npuMepa MMaMe fla 3aTBopnM flBa noTOKa. flo6pa npaKTMKa 
e pecypcuTe fla ce ocBo6o>KflaBaT b pefl o6paTeH Ha T03M Ha 3afle/iflHeT0 mm - 
b Hawi/m npuMep ntpBO 3afle/iflMe dpaM/iOB, a cnefl TOBa v\ 6yd3epnpaH noTOK. 
Tpa6Ba fla rn ocbo6oamm b o6paTHna pefl - ntpBO 6ydpepnpaHMfl, nocne v\ 

dpaM/lOBMfl nOTOK. 

3a ocBo6o>KflaBaHeTO Ha mhokcctbo pecypcn MoraT fla ce M3no/i3BaT ropHMTe 
flBa noflxofla KaTO try-finally 6/iOKOBeTe ce B/iaraT efli/m Bflpyr: 
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FilelnputStream fis = new FilelnputStream(fileName) ; 
try { 

Buf f eredReader in = new Buf f eredReader ( 

new InputStreamReader ( f is) ) ; 
try { 

// Using "in" here 
} finally { 

in . close ( ) ; 

} 

} finally { 

fis . close ( ) ; 

} 



flpyrnflT BapnaHT e bcm^km pecypcn fla ce fleK/iapupaT npeflBapnTe/iHO m 
HaKpaa fla ce ocBo6oflflT b eflMH eflMHCTBeH finally 6/iok c npoBepKa 3a 

null: 



FilelnputStream fis = null; 
Buf f eredReader in = null; 
try { 

fis = new FilelnputStream(fileName) ; 

in = new Buf f eredReader (new InputStreamReader ( fis) ) ; 
// Using "in" here ... 
} finally { 

if (in != null) { 
in . close ( ) ; 

} 

if (fis != null) { 
fis . close ( ) ; 

} 

} 



M flBaTa noflxofla ca npaBM/iHM etc cbOTBeTHi/rre npefli/iMCTBa m HeflocraTbUM v\ 
ce npmiaraT b 3aBMCMM0CT ot npeflno4MTaHMflTa Ha nporpaMMCTa cbo6pa3HO 
KOHKpeTHaTa cmyaunfl. Bee naK btopmat noflxofl e Ma/iKO pmckob, Tbv\ KaTO 
BhB finally 6/iOKa B"b3HMKHe M3K/iK)MeHne (KoeTO noMTM HMKora He ce 
c/iy4Ba) npn 3aTBapaHeT0 Ha ntpBua noTOK, btopmht noTOK ha Ma fla 6"bfle 
3aTBopeH. ripn ntpBUfl noflxofl ha Ma TaK"bB npo6/ieM, ho ce nmue noBene koa. 

BpeMe e fla ce BtpHeM Ha Haujua npuMepeH MeTOfl v\ fla ro HanniueM no 
npaBM/ieH Ha^MH. fla M3no/i3BaMe B/iaraHeTo Ha try-finally 6/ioKOBe 
onucaHO npeflu Ma/iKO. 



public static void readFile (String fileName) 

throws IOException { 
FilelnputStream fis = new FilelnputStream(fileName) ; 
try { 

Buf f eredReader in = new Buf f eredReader ( 
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new InputStreamReader ( f is) ) ; 
try { 

// Using "in" here ... 
} finally { 

in . close ( ) ; 

} 

} finally { 

f is . close ( ) ; 

} 

} 



A cera, HeKa o6o6lumm bcm^ko Hay^eHo flocera b eflmn 06m. npi/iMep. 

06o6iijeHMe 

ripuMepHMflT K/iac ReadFile o6o6m.aBa Hay^eHOTO flocera m rpynupa b eflHa 
ua/iocTHa nporpaMa npuMepnTe pa3r/ie>KflaHM ao MOMeHTa: 



ReadFile . j ava 



import java. io . Buf f eredReader; 
import j ava . io . FilelnputStream; 
import j ava . io . FileNotFoundException ; 
import j ava . io . IOException ; 
import j ava . io . InputStreamReader ; 

public class ReadFile { 

public static void readFile ( String fileName) 

throws IOException { 
FilelnputStream fis = null; 
Buf f eredReader in = null; 
try { 

fis = new FilelnputStream(fileName) ; 

in = new Buf feredReader (new InputStreamReader ( fis) ) ; 
String tmp = null; 

while ((tmp = in . readLine ( ) ) != null) { 
System .out .print In (tmp) ; 

} 

} catch (FileNotFoundException e) { 

System . out .println ( "The file \"" + fileName 

+ "\" does not exist! Unable to read it."); 

} finally { 

if (in != null) { 

in . close ( ) ; 

} 

if (fis != null) { 
fis . close ( ) ; 

} 

} 
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} 

public static void main ( String [ ] args) { 
try { 

readFile ("C:\\tools\\eclipse\\eclipse.ini"); 
} catch (IOException e) { 
e . prints tackTr ace ( ) ; 

} 

} 

} 



To/lflMa 4aCT OT B"b3MO>KHOCTI/ITe Ha M3K/lK) L IGHM?ITa Ca M/lKDCTpupaHM C T03M 

npuMep. ToBa ca npuxBaiuaHe Ha v\3Yj\KmeH\/\e, npuxBaiuaHe Ha HMBa, npux- 
BamaHe Ha rpyna ot msk/ikj^bhus, nponycKaHe Ha v\3Yj\\o<-\eHv\n K"bM M3BMKBam 
MeTOfl b cTeKa, o6pa6oTKa Ha msk/ikjhbhms m no^ncTBaHe Ha 3ae™ pecypcu. 

Cnopi>T oko/io checked M3K/iiOHeHM5iTa 

Hsko/iko 6n6/inoTeKM b Java M3no/i3BaT checked i/BK/itOMeHi/m flocra o6ujmpho. 
Bn6/inoTeKMTe 3a pa6oTa c noTOun, 3a KOMyHMKauna no Mpe>KaTa, 3a pa6oTa c 
dpafi/iOBe, JDBC (3a pa6coa c pe/iaunoHHM 6a3M ot flaHHM) - bcm^km Te 
M3no/i3BaT maBHO checked v\3Yj\\o<-\eHv\n. 

MMa TBtpfleHMfl, <-\e b Te3M aBTopnTe Ha Te3M 6n6/inoTeKM ca npeKa/imiM c 
ynoTpe6aTa Ha TaK"bB bi/ia i/isK/itoMeHi/m v\ Me TOBa Tpa6Ba aa ce npoMeHM. ToBa 
e eflMH o6iuMpeH cnop, komto ce boam b Java o6mHOCTra. 3am hth m 14 MTe Ha 
Ta3M Te3a aaBaT c/ieflHua npuMep: 



package introj avabook; 


import 


j ava . io . FilelnputStream; 


import 


j ava . io . FileNotFoundException; 


import 


j ava . io . IOException; 


public 


class CatchlnFinally { 


public static void main ( String .. . args) { 


FilelnputStream fis = null; 


try { 




fis = new FilelnputStream ( "file . bin" ) ; 




byte[] data = new byte [10] ; 




fis . read (data, 0, 10); 


} 


catch (FileNotFoundException e) { 




e . prints tackTr ace ( ) ; 


} 


catch ( IOException e) { 




e . prints tackTr ace ( ) ; 


} 


finally { // Note: we have try-catch in the finally block 




try { 




fis . close ( ) ; 



l~/iaBa 12. 06pa6oTKa Ha M3K/uoHei-ikifl 421 



} catch ( IOException e) { 
e . prints tackTr ace ( ) ; 

} 

} 

} 

} 



Te3M 3aiMMTHML4M TBtpflflT, 4e b noBe^eTO c/iy4an Te3M M3K/iK)MeHMfl He ca 
TO/iKOBa Ba>KHM, 3a fla 6"bflaT checked - KoeTO npe.qno.nara o6pa6oTKa. 

Ot Sun, o6aMe ca npoTMB ra3v\ npoMHHa v\ npeflno^nTaT pa3pa6oTHi/iu,i/rre fla 
nuiuaT noBe^e koa, ho fla ca curypHM, <-\e ca npeflBUfln/in BCflKa eflHa 
cuTyaunfl. 

B o6iflHOCTTa MMa npeflJio>KeHkifl close () MeTOflvr b^b bcm^km noTOun fla ce 
npoMeHM, TaKa <-\e fla He xBtp/ia checked exception ( Ka kto e b .NET 
Framework), ho fla/in TOBa M3MeHeHne me 6"bfle BtBefleHo b hhkoh cneflBama 
Bepcufl Ha Java n/iaTdpopMaTa mokcm caMO fla raflaeM. 

npeflMMCTBa npii M3no/i3BaHe Ha M3K/iiOHeHM5i 

C/iefl KaTo ce 3ano3HaxMe noflpo6Ho c MSK/iKj^eHMSTa, TexHMTe cBOMCTBa v\ c 
TOBa KaK fla pa6oTMM c tax, HeKa pa3meflaMe npn^MHUTe Te fla 6"bflaT 
BtBefleHM m fla npnflo6nflT ujmpoko pa3npocTpaHeHne. 

OTfle/ifiHe Ha KOfla 3a o6pa6oTKa Ha rpeuiKHTe 

M3no/i3BaHeTo Ha MSK/iKj^eHMs no3Bo/iflBa fla ce oTfle/in KOfla onucBaifl 
HopMa/iHOTo npoTM^aHe Ha eflHa nporpaMa ot KOfla Heo6xoflMM b msk/ikjlim- 
Te/iHM cMTyaunn m KOfla Heo6xoflMM npn o6pa6oTBaHe Ha rpeiuKM. ToBa me 
fleMOHCTpupaMe cbc c/ieflHi/m npi/iMep, komto e nceBflOKOfl Ha npuMepa 
pa3r/ieflaH ot Ha^a/iOTO Ha maBaTa. 



readFileO { 

openFilelnputStream ( ) ; 
while (f ileHasMoreLines) { 
readNextLine () ; 
printTheLine () ; 

} 

closeTheFile () ; 

} 



HeKa cera npeBefleM noc/ieflOBaTe/iHOCTra OTfleficTBi/m Ha 6"b/irapcKn: 

- OTBapaMe dpaM/i; 

- HeTeM c/ieflBaifl pefl ot dpafi/ia flo Kpaa; 

- M3nncBaMe npo^eTeHi/m pefl; 

- 3aTBapaMe dpaM/ia; 
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MeTOflvr e flo6pe Hani/icaH, ho aKO ce BmeflaMe no-BHMMaTe/iHO 3ano4BaT fla 
B"b3HM KBaT BtnpocM: 

- KaKBO me CTaHe, aKO ha Ma TaK"bB dpawn? 

- KaKBO me CTaHe, aKO c^afi/ivr He MO>Ke fla ce otbopm (HanpuMep, aKO 
flpyr npouec Be^e ro e OTBopmi 3a nucaHe)? 

- KaKBO me CTaHe, aKO nponaflHe MeTeHeTO Ha hakom pefl? 

- KaKBO me CTaHe, aKO dpawna He Mowe fla ce 3aTBopn? 

fla floni/iLueM MeTOfla, TaKa <-\e fla B3MMa nofl BHMMaHne Te3M Btnpocn, 6e3 fla 
M3no/i3BaMe M3KnK34eHMfl, a fla M3no/i3BaMe KOflOBe 3a rpewKa Bp^maHM ot 
BceKM M3no/i3BaH MeTOfl (KOflOBeTe 3a rpewKa ca cTaHflapTeH noxBaT 3a 
o6pa6oTKa Ha rpeiuKMTe b npoueflypHO opueHTupaHOTO nporpaMnpaHe. BceKM 
MeTOfl Bp^ma int, komto onpefle/ifl fla/in MeTOflvr e M3rrb.nHeH npaBM/iHO. Kofl 
3a rpeiuKa 0 03Ha4aBa, <-\e bcm^ko e npaBM/iHO, koa pa3/iM4eH ot 0 03Ha4aBa 
pa3/iM4eH Tun rpewKa). 



errorCode readFileO { 
errorCode = 0; 

openFileErrorCode = openFilelnputStream ( ) ; 

/ / File is open 
if (openFileErrorCode = 0) { 
while (f ileHasMoreLines) { 

readLineErrorCode = readNextLine ( ) ; 
if (readLineErrorCode ==0) { 
/ / Line read properly 
printTheLine () ; 
} else { 

/ / Error during line read 

errorCode = -1; 

break; 

} 

} 

closeFileErrorCode = closeTheFile ( ) ; 

if (closeFileErrorCode != 0 && errorCode == 0) { 

errorCode = -2; 
} else { 

errorCode = -3; 

} 

} else if (openFileErrorCode = -1) { 

// File does not exists 
errorCode = -4; 
} else if (openFileErrorCode = -2) { 
/ / File can' t be open 
errorCode = -5; 

} 

return errorCode; 
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} 



no/iyLiaBa ce eflMH flocra 3aM0TaH, TpyqHO pa36npaeM m jiecHO o6"bpKBam - 
"cnareTn" koa. JlornKaTa Ha nporpaMaTa e cm/iho cMeceina c ziornKaTa 3a 
o6pa6oTKa Ha rpeiuKMTe v\ HenpeflBMfleHMTe cmyaunn. no-ro/iflMa <-\acr ot 
KOfla e Ta3M 3a npaBM/iHa o6pa6oTKa Ha rpeiuKMTe. 

Bcm4km Te3M Hewe/iaTe/iHi/i noc/ieflMun ce M36arBaT npi/i n3no/i3BaHeTO Ha 

M3K/lK)4eHMfl. ETO KO/1KO nO-npOCT M 4MCT e nceBflOKOfla Ha CblMMfl NieTOfl, 

caMO 4e c MSK/iKjLieHMfl : 



readFileO { 
try { 

openFilelnputStream ( ) ; 
while (f ileHasMoreLines) { 

readNextLine () ; 

printTheLine () ; 

} 

closeTheFile () ; 
} catch (FileNotFoundException) { 

do Some thing; 
} catch (IOException) { 

do Some thing; 

} 

} 



BcbinHOCT MSK/iKD^eHMflTa He hm cnecTHBaT ycM/inflTa npn HaMnpaHe i/i 
o6pa6oTKa Ha rpewKi/iTe, ho hm no3BO/iflBaT p,a npaBMM TOBa no aa/ie^ no- 
e/ieraHTeH, v\ ecfieicn/iBeH Ha^MH. 

TpynMpaHe Ha pa3/iMHHMTe BMflOBe rpeiuKM 

l/lepapxM4HaTa cbiuHOCT Ha v\3Kn\o<-\eHv\nTa no3BO/iflBa HaBeflH"b>K p,a ce 
npuxBaHaT v\ o6pa6oTBaT u,env\ rpynn ot tax. KoraTO M3no/i3BaMe catch, Hue 
He npi/ixBamaMe caMO flaaeHi/m Tun i/i3K/iio L ieHi'ie, a ua/iaTa fiepapxi/m Ha Tuno- 
BeTe M3K/1 K)4eHmi , Hac/ieflHuun Ha fleK/iapupaHna ot Hac Tun. 



} catch (IOException e) { 

// Handle IOException and all its descendants 

} 



TopHMflT npuMep me npuxBaHe He caMO IOException, ho m bcm^km HeroBM 

Hac/ieflHMUM B TOBa 4MC/10 FileNotFoundException, EOFException, 
RemoteException vl neceTKH ppyvvi. 

BtnpeKM <-\e He e flo6pa npaKTMKa, e B"b3M0>KH0 p,a HanpaBMM npi/ixBamaHe Ha 

a6C0/lK)TH0 BCM4KM MSK/lWHeHM?! ! 
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} catch (Exception e) { 

//A (too) general exception handler 

} 



M flOpM Ha BCM4K0, KOeTO MO>Ke fla Ce XB"bp/lfl - BCM4KM Throwable K/iacoBe. 



} catch (Throwable e) { 

// A (too, too) general exception handler 

} 



npuxBaiuaHeTO Ha Exception M Throwable He e fl06pa n pa KTM Ka m ce 
npeflno4MTa npuxBaiuaHeTO Ha no - ko h KpeTH v\ rpynn ot v\3Kn\o<-\eHv\^ Kara 
iOException M/iM Ha eflMH eflMHCTBeH Tun M3K/iK) L ieHi<ie KaTO HanpuMep 
FileNotFoundException. 

ripeflaBaHe Ha rpeuiKMTe 3a o6pa6oTKa b creKa Ha 
MeTOflMTe - npMXBamaHe Ha hubs 

B"b3MO>KHocTTa 3a npMXBamaHeTo Ha MSK/iro^eHmi Ha hmbb e v\3Kn\o , -\v\TenHo 
yflo6Ha. Tfl no3BO/iflBa o6pa6oTKaTa Ha MSK/iKj^eHneTO fla ce HanpaBM Ha Hafi- 
noflxoflfliflOTO MflCTO. HeKa muocrpMpaMe TOBa c npocT npuMep-cpaBHeHne c 
ocTape/iMTe KOflOBe 3a rpewKa. HeKa MMaMe c/ieflHaTa cTpyKTypa ot MeTOflu: 



method3 ( ) { 
method2 ( ) ; 

} 

method2 ( ) { 
methodl ( ) ; 

} 

methodl () { 
readFile ( ) ; 

} 



MeTOfla method3() M3BMKBa method2(), KOMTO OT CBOfl CTpaHa M3BMKBa 
methodl () K-bfleTO ce BMKa readFile (). fla npeflno/lO>KMM, 4e method3() e 
T03M komto ce MHTepecyBa ot B"b3M0>KHa B"b3HMKHa/ia rpeiuKa b MeTOfla 
readFile (). HeKa cera cm npeflCTaBMM, <-\e B"b3HMKHe rpewKa b MeTOfla 
readFile () , KOflTO Tpfl6Ba fla ce 06pa60TM OT method3 () . TOBa He 6m 6m/io 
HMKaK ziecHo: 



method3 ( ) { 

errorCode = method2(); 
if (errorCode != 0) 

process the error; 
else 
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do actual work; 

} 

errorCode method2() { 
errorCode = methodl (); 
if (errorCode != 0) 

return errorCode; 
else 

do actual work; 



errorCode methodl() { 

errorCode = readFileO; 
if (errorCode != 0) 

return errorCode; 
else 

do actual work; 



KaTO Ha^a/io b methodio Tpa6Ba aHa/iM3npaMe KOfla 3a rpewKa Bp^maH ot 
MeTOfla readFileO M eBeHTya/lHO fla npeflafleM Ha method2(). Bmethod2() 
Tpa6Ba fla aHa/iM3npaMe KOfla 3a rpewKa BptmaH ot methodio v\ eBeHTya/iHO 
fla ro npeflafleM Ha method3(), K-bfleTO fla ce o6pa6oTM caMaTa rpewKa. 

KaK MO>KeM fla M36erHeM bcm^ko TOBa? fla cm npunoMHMM, <-\e BnpTya/iHaTa 
MaiiiMHa Tbpcn npuxBaiflaHe Ha MSK/iro^eHMfl Ha3afl b cTeKa Ha M3BMKBaHe Ha 
MeTOflMTe m no3BO/iflBa Ha BceKM eflMH ot MeTOflMTe b CTeKa fla flecfiMHupa 
npuxBaiflaHe v\ o6pa6oTKa Ha MSK/iKj^eHneTO. Ako MeTOflvr He e 3anHTepe- 
coBaH, 4pe3 throws K/iay3aTa, npocTO npenpama kisK/no^eHkieTO no-Ha3afl b 
CTeKa : 



method3() { 
try { 

method2 ( ) ; 
} catch (exception e) { 
process the exception; 

} 



method2() throws exception { 
methodl ( ) ; 

} 

methodl () throws exception { 
readFile ( ) ; 

} 
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Ako B"b3H MKHe rpeiuKa npn 4eTeHeTo Ha dpawn, to th me ce nponycine ot 
methodl() M method2 () m me ce npMXBaHe M 06pa60TM 4aK B method3(), 
KtfleTO BCbiMHOCT e noflxoflfliuoTO MflCTO 3a o6pa6oTKa Ha rpewKaTa. 

KaKTO ce BM>Kfla ot nceBflOKOfla MeTOflMTe method2() v\ methodio Bee naK 
Tpa6Ba fla 3Hae KaKBO fla nponycHe 4pe3 K/iay3aTa throws. 

flo6pn npaKTMKM npw pa6oTa c M3K/iiOHeHM5i 

B HacToaiuaTa ceKu,m me flafleM hakom npenoptKM i/i yTBtpfleHM npaKTMKM 3a 
npaBM/iHO M3no/i3BaHe Ha MexaHM3MMTe Ha kiSK/no^eHkiflTa 3a o6pa6oTKa Ha 
rpeiuKM m Heo6n4aMHM cuTyaunn. ToBa ca Ba>KHM npaBM/ia, komto Tpa6Ba fla 
3anoMHMTe v\ c/ieflBaTe. He rn npeHe6perBam"e! 

Kora fla pa3HMTaMe Ha M3K/itOMeHM5i? 

3a fla pa36epeM Kora e flo6pe fla pa34MTaMe Ha ki3icnK)MeHkm v\ Kora He, HeKa 
pa3r/ieflaMe c/ieflHua npuMep: 

MMaMe nporpaMa, kohto oTBapa dpawn no 3aflafleHM n"bT v\ MMe Ha <$>av\n ot 
noTpe6nTe/ifl. noTpe6nTe/iflT MO>Ke fla o6"bpKa MMeTO Ha dpawna flOKaTO ro 
nmue. ToraBa TOBa c"b6nTne no-CKopo Tpa6Ba fla ce cMkrra 3a HopMa/iHO, a He 
3a v\3Kn\o<-\v\TenHO . 



Cpeiuy noflo6HO cb6kn~kie MO>xeM fla ce 3aiflMTMM KaTO rrbpBO npoBepuM fla/in 
dpaM/i"bT cbiuecTByBa v\ 4aK ToraBa fla ce onuTaMe fla ro otbopmm: 



OpenFileTest . java 


package introj avabook; 




import j ava . io . File; 

import j ava . io . FileNotFoundException ; 
import j ava . util . Scanner ; 




public class OpenFileTest { 




public static void main ( String .. . args) { 

File f = new File ( "f . txt" ) ; 
if ( !f. exists () ) { 

System . out .println ( "The file does not exists." 

return; 

} 


) ; 


Scanner scan = new Scanner (f); 
String line = scan . nextLine ( ) ; 

System . out .println ( "The first line of the file: 

} 

} 


" + line) ; 
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Ako 4)aki/i"bT zinncBa, me no/iy^MM cbo6meHkieTo: 



The file does not exists. 



flpyrnflT BapnaHTfla MMn/ieMeHTupaMe cbmaTa ziornKa e cneflHMHT: 



File f = new File ( " f . txt " ) ; 
Scanner scan; 
try { 

scan = new Scanner (f); 
} catch (FileNotFoundException 
System . out .println ( "The file 
return; 

} 

String line = scan . nextLine ( ) ; 
System. out .println ( "The first line of the file: " + line); 



no npuHunn BTopuflT BapnaHT ce c4MTa 3a no/iow, TbM KaTO MSK/ito^eHMflTa 
Tpa6Ba fla ce no/i3BaT 3a v\3Kn\o<-\v\TenHa cmyaunfl, a zinncaTa Ha cf)aM/ia b 
HaiuMfl cny<-\av\ e no-CKopo o6n4aMHa cmyaunfl. 

/Iowa npaKTMKa e fla ce pa34MTa Ha nsK/iKj^eHMfl 3a o6pa6oTKa Ha o^aKBaHM 

C"b6MTMfl M OT T/ieflHa TO'-IKa Ha np0M3B0flMTeJlH0CTTa. XBtp/lflHeTO Ha M3K/1K)- 

4eHne e 6aBHa onepauna - Tpa6Ba fla ce MHnuna/insupa stack trace, Tpa6Ba 
fla ce OTKpue o6pa6oTHMK Ha TOBa MSK/iKj^eHne m t.h. 



ToHHaTa rpaHkiua Me>Kfly onaxBaHO m HeonaKBaHO noBe/ieHkie 
e TpyflHO na 6t>ne hcho flecpkiHkipaHa. HaM-061140 onaKBaHO 
cb6MTne e Heiuo CBi>p3aHO c cpyHKunoHa/iHocTTa Ha nporpa- 
MaTa. B"bBe>KflaHeTo Ha rpeuiHO MMe Ha cpaftna e npMMep 3a 
TaKOBa. CnnpaHeTO Ha TOKa AOKaTO pa6oTM Ta3H nporpaMa, 
o6ane He e onaKBaHO CT>6nTne. 



fla XBi>p/i5iMe /iM M3K/1IOH6HM51 Ha noTpe6wTejifl? 

MsK/iKjLieHMflTa ca HeacHM v\ o6"bpKBaifln 3a o6nKHOBeHMfl noTpe6nTe/i. Te 
cb3flaBaT Bne^aT/ieHne 3a /iolijo HanncaHa nporpaMa, kohto "rbpMM HeKOH- 
Tpo/inpaHo" m MMa 6"broBe. npeflCTaBeTe cm KaKBO me cm noMMc/iM eflHa B~b3- 
pacTHa /ie/iKa, KoeTO BtBewfla <£aKTypM, aKO BHe3anH0 npM/io>KeHMeTO m 
noKa>Ke c/ieflHMa flMa/ior: 



e) { 

does not exists."); 
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Java Plug-in Exception Dialog 



General Exception. 



java.lang.NullPointerException 

at BlobApplet.init(BlobApplet.java:21 2) 
at sun.applet.AppletPanel.run(Unknown Source) 
at java.lang.Thread.run(Unknown Source) 



OK 



T03M flua/ior e mhoto noflxoflam 3a TexHM4ecKM nv\u,a, ho e ki3icniomiTejiHO 
Henoflxoflflm 3a KpaMHua noTpe6nTe/i (oco6eHO, KoraTo tom HHMa TexHM4ecKM 
no3HaHMfl). 

BMecro T03M flua/ior MO>KeM fla noKaweM flpyr, mhoto no-flpy>Ke/iK)6eH v\ 
pa36npaeM 3a o6nKHOBeHMfl noTpe6nTe/i: 



o 



B"b3HMKHa npoQneM npn reHepupaHe Ha 
□TMeTa WeeklyReport.pdf. J1nncBa PDF 
npuHTep. 



Bn>KAeTai}rm 



TexHMMecKa mfyopMauyta 



my. product, utils.pdf crator.PDFException 

at Di al ogsExampl e$ 1 0 . ac ti onPe rfo rmed (Pi al ogsExampl e . j ava : 1 77) 
at j avax . swi ng . Abs t rac tBu t ton . fi re Ac ti onPe rfo rmed CAbs t rac tBu t ton . j ava : 1 8 
at j avax . swi ng . Abs t rac tBu t ton$Handl e r . ac ti onPe rfo rmed CAbs t rac tBu t ton . j av 
at j avax . swi ng . Defaul tBu t tonModel . fi re Ac ti onPe rfo rmed (Pefaul tBu t tonModel 
at j avax . swi ng . Defaul tBu t tonModel . se tP ressed CDefaul tBu t tonModel . j ava : 2 58 
at j avax . swi ng . pi af . basi c . Basi cBu t tonLi s tene r . mouseRel eased CBasi cBu t tonL 
at j ava . aw t . Componen t . p rocessMouseEven t CComponen t . j ava : 5486) 
at j avax . swi ng . DComponen t . p rocessMouseEven t CComponen t . j ava : 3093) 
at j ava . aw t . Componen t . p rocessE ven t CComponen t . j ava : 52 5 1 ) 
at j ava . aw t . Con tai ne r . p rocessE ven t CCon tai ne r . j ava : 1 966) 

at j ava . aw t . Componen t . di spatchEven tlmpl CComponen t . j ava : 39 53) 



ToBa e flo6pnflT Ha^MH fla noi<a3BaMe cbo6meHMfl 3a rpewKa: xeM fla MMa 
pa36npaeMo cbo6meHne Ha e3MKa Ha noTpe6nTe/ifl (b cny-iaa Ha 6"b/irapcKM 
e3MK), xeM fla MMa v\ TexHM4ecKa MHcpopMauna, kohto Mo>Ke fla 6"bfle 
M3B/ie>-ieHa npn Hywfla, ho He ce noKa3Ba b caMOTO Ha4a.no, 3a fla He crpacKa 
noTpe6nTe/iMTe. 
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npenop"b4MTe/iHo e mbk/ikd'hghi/is, komto He ca xBaHa™ ot hmkom, a TaKMBa 
Moxe fla ca caMO runtime M3KnK)4eHMflTa mjim rpewKMTe, fla ce xBamaT ot 06m 
r/io6a/ieH "npMXBama 1 -!", komto fla rn 3anncBa (b HaM-o6mnfl c/iy^aM) HAKbfle, 
a Ha noTpe6nTe/ifl fla noKa3Ba "npnaTe/icKo" cbo6ifleHne b ctm/i: "B"b3HMKHa 
rpeiuKa, onMTamre no-KbCHo". flo6pe e BMHarn fla noKa3BaTe ocbch cbo6me- 
Hue pa36npaeMO 3a noTpe6nTe/ifl m TexHi/mecKa MHcjDopMaunfl (stack trace), 
koato, o6a4e e flocTbnHa caMO aKO noTpe6nTe/iflT a noncKa. 

XBl>p/151MTe M3K/1K)MeHM51Ta Ha CbOTBe TH OTO HM BO Ha 

a6cTpaKMnq! 

KoraTO xBtp/iflTe Baiun M3K/iK) L ieHMsi, cbo6pa3flBaMTe ce c a6crpaKu,MMTe, b 
KOHTeKCTa, Ha komto pa6oTM BaiunflT MeTOfl. HanpuMep, aKO BaiunaT MeTOfl ce 

OTHaCfl 3a pa60Ta C MaCMBM, MO>Ke fla XB"bp/lMTe V\ ArraylndexOutOfRange M/1M 
NullPointerException, TbM KaTO BaiJJMflT MeTOfl pa60TM Ha HMCKO HklBO H 

onepupa flupeKTHO c naMeTra m c e/ieMeHTMTe Ha MacuBMTe. Ako, o6a4e MMaTe 

MeTOfl, KOMTO M3B"bpiiJBa OJlMXBflBaHe Ha BCM4KM CMeTKM B eflHa 6aHKa, TOM He 
Tpa6Ba fla XB"bp/lfl ArraylndexOutOfRange, TbM KaTO TOBa M3K/lK)4eHMe He e 

ot 6M3Hec 06/iacTTa Ha 6aHKOBMa ceKTop m o/i mxba Ba HeTo . HopMa/iHO e 

0/1 MXBfl Ba HeTO fla XB"bp/lM M3KnK)4eHMe InvalidlnterestException C nOflXO- 

flfliuo c"bo6iueHMe 3a rpewKa ot 6M3Hec o6/iacTra Ha 6aHKMTe, 3a KoeTo 6m 

MOT/IO fla 6"bfle 3aKa4eH0 opMrMHa/lHOTO M3K/lK)4eHMe ArraylndexOutOfRange. 

npeflCTaBeTe cm fla ere cm KyriM/iM 6M/ieT 3a aBTo6yc m npMCTMraMKM Ha 
aBTorapaTa OMac/ieH MOHTbop fla bm o6achm, <-\e xoflOBaTa 4acr Ha aBTo6yca 
MMa Hy>Kfla ot per/ia>K. OcBeH, aKO He CTe MOHTbop m/im cneuMa/iMCT no aBTO- 
mo6m/im, Ta3M MHcfiopMauMfl He bm noMara c hmlao. Hmto cTaBa hcho ko/iko me 
ce 3a6aBM BaweTo nvryBaHe, hmto fla/iM B"bo6me me nvryBaTe. BMe o^aKBaTe, 
aKO MMa npo6/ieM fla bm nocpemne ycM MXHaTa fleBOMKa ot cf>MpMaTa-npeB03- 
Ba4 m fla bm o6achm, <-\e pe3epBHMAT aBTo6yc me flOMfle c/iefl 10 mmhytm m ao 
ToraBa MOweTe fla M34aKaTe Ha Ton/io b KacjreHeTo. 

C"biflOTO e c nporpaMMpaHeTO - aKO xB"bp/iaTe M3K/iK)4eHMa, komto He ca ot 
6M3Hec 06/iacTTa Ha kom noHeHTa m/im K/iaca, komto pa3pa6oTBaTe, MMa to/iam 
luaHc fla He bm pa36epaT m rpewKaTa fla He 6"bfle o6pa6oTeHa npaBM/iHO. 

MoweM fla flafleM ome eflMH npMMep: M3BMKBaMe MeTOfl, komto copTMpa MacMB 
C HMC/ia M TOM XBtp/lfl M3KnK)4eHMe DatabaseTransactionAborted. TOBa e 
CblflO TO/lKOBa HeafleKBaTHO Cb06meHMe, KO/IKOTO m NullPointerException 
npM M3n"b/iHeHMe Ha on mxba Ba HeTO b eflHa 6aHKa. BeflHara me cm noMMc/iMTe 
"KaKBa TpaH3aKUMfl, Ha/iM copTMpaMe MacMB" m T03M B"bnpoc e Han"b/iHO afleK- 
BaTeH. 3aTOBa ce cbo6pa3HBaMTe c hmboto Ha a6crpaKu,Mfl, Ha KoeTo pa6oTM 
flafleHMfl MeTOfl, KoraTO xBtp/iflTe M3KnK)4eHMe ot Hero. 

Ako M3K/HOH6HM6TO MMa npuMMHMTe/i, 3ana3BafiTe ro! 

BMHarM, KoraTO npM npMXBamaHe Ha M3K/iK)4eHMe xBtp/iflTe hobo M3K/iK)4eHMe 

OT nO-BMCOKO HMBO Ha a6CTpaKU,Mfl, fl06aB3MTe K"bM HeTO OpMrMHa/lHOTO 
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v\3Kmo>-\eHwe. no T03M Ha4MH no/i3BaTe/iMTe Ha Baujua koa me MoraT no-/iecHO 
Aa ycTaHOBST T04HaTa npn^nHa 3a rpewKaTa m to^hoto macto, KbfleTO th 
B"b3 h m KBa b Ha^a/iHMfl MOMeHT. ToBa npaBM/ia e 4acreH c/iy^aM Ha no- 
reHepa/iHOTO npaBM/io, <-\e bcako v\3Kn\o<-\eHv\e Tpa6Ba fla hocm b ce6e cm 
MaKCMMa/iHo noflpo6Ha MHcjDopMaunfl 3a Hacrbnu/ina npo6/ieM. 

Hasavne noapo6HO onucaTe/iHO c to 6 me Hue ripn 
XBi>p/i5iHe Ha M3K/1 tone Hue! 

Cbo6meHneTO 3a rpewKa, KoeTo bchko i/i3K/iK) L ieHkie hocm b ce6e cm e 
M3K/iK)4MTe/iH0 Ba>KH0. B noBe4eTO c/iynaM to e Han"b/iH0 flocTarb4HO, 3a fla 
pa36epeTe KaKbB to^ho e npo6/ieM"bT, komto e B"b3HMKHa/i. Ako cbo6meHMeTO 
e HeafleKBaTHO, no/i3BaTe/iMTe Ha BaiuMa MeTOfl ha Ma fla ca macT/iMBM m H^Ma 
fla peiuaT 6"bp30 npo6/ieMa. 

fla B3eMeM eflMH npMMep: MMaTe MeTOfl, komto npo^MTa HacTpoMKMTe Ha 
flafleHO npM/ioxeHMe ot TeKCTOB cfiaM/i. ToBa ca npMMepHO MecTono/ioxeHMaTa 
m pa3MepMTe Ha bcm>hkm npo3opuM b npM/ioxeHMeTO m flpyrM HacTpoMKM. 
C/iy4Ba ce npo6/ieM npM 4eTeHeT0 Ha dpawna c HacTpoMKMTe m no/iy^aBaTe 
c"bo6iueHMe 3a rpewKa: 



Error . 



ToBa flocTaTb^HO jim bm e, 3a fla pa36epeTe KaK"bB e npo6/ieM"bT? 04eBMflH0 He 
e. KaKBO c"bo6iueHMe Tpa6Ba fla flafleM, TaKa 4e to fla e flocraTb4Ho 
MHcjjopMaTMBHO? ToBa c"bo6ifleHMe no-flo6po /im e? 



Error reading settings file. 



O^eBMflHo ropHOTO c"bo6ifleHMe e no-afleKBaTHO, ho e Hefl0CTaTb4H0. To 
o6acHflBa KaKBa e rpewKaTa, ho He o6acHflBa npM4MHaTa 3a B"b3HMKBaHeT0 m. 
fla npeflno/io>KMM, 4e npoMeHMM nporpaMaTa, TaKa 4e fla flaBa c/ieflHaTa 
MHcjDopMauMfl 3a rpeiuKaTa: 



Error reading settings file: 

C : \Users\Administrator\MyApp\MyApp . settings 



ToBa c"bo6iueHMe 04eBMflH0 e no-flo6po, 3aw,0T0 hm noflCKa3Ba b kom dpawn e 
npo6/ieM"bT (Heiflo, KoeTO 6m hm cnecTM/i mhoto BpeMe, oco6eHo aKO He CMe 
3ano3HaTM c npM/io>KeHMeTO m He 3HaeM K"bfle to>hho to na3M dpawna c 
HacTpoMKMTe cm). Moxe cMTyauMATa fla e flopM no-zioiua - Mowe fla HHMaMe 
cope KOfla Ha BtnpocHOTO npM/io>KeHMe m/im MOfly/i, komto reHepMpa rpeiu- 
KaTa. ToraBa e B"b3Mo>KHo fla H^MaMe n"b/ieH stack trace (aKO CMe komiim- 
/lMpa/iM 6e3 fle6"br MHcfiopMauMfl) m/im aKO MMaMe stack trace, tom He hm 
BtpiuM pa6oTa, 3aw,0T0 HAMaMe cope KOfla Ha npo6/ieMHMfl dpawn, xBtp/iM/i 
M3KnK)4eHMeTo. 3aT0Ba cbo6meHMeTO 3a rpeujKa Tpa6Ba fla e oifle no- 
noflpo6HO, HanpMMep KaTo TOBa: 
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Error reading settings file: 

C:\Users\Administrator\MyApp\MyApp.settings. Number expected at 
line 17. 



ToBa c"bo6iueHne Be^e caMO roBopn 3a npo6/ieMa. O^eBMflHO MMaMe rpewKa 
Ha pefl 17 BbB chafi/ia MyApp. settings, komto ce HaMupa b nanKaTa 

C:\Users\Administrator\MyApp. B T03M pefl Tpfl6Ba fla MMa 4MC/10, a MM3 

Hemo flpyro. Ako otbopmm cfiaM/i, 6"bp30 Mo>KeM fla HaMepuM npo6/ieMa, Ha/in? 
M3B0fl"bT ot T03M npMMep e caMO eflMH: 



BkiHam flaBaMTe afleKBaTHO, noflpoGHO m KOHKpeTHO ct>o6me- 
hm6 3a rpeujKa, KoraTo xBi>p/i5iTe M3K/itoHeHne! f1o/i3BaTe/i5iT 
Ha BauiMn koa Tpn6Ba caMO KaTO nponeTe ci>o6iJJieHMeTO, 
BeflHara fla My CTaHe acho KaKtB tohho e npo6/ieMi>T, Kbfle 
ce e cnyHM/i m Ka kbb e npMHMHaTa 3a Hero. 



IHe flafleM ome hhkojiko npuMepa: 

- MMaMe MeTOfl, komto Tbpcn <-\v\cno b MacuB. Ako tom xBtp/in 

IndexOutOfRangeException, OT V\3Kn\0'-\V\TenH0 3Ha4eHMe e MHfleKCbT, 

komto He Mo>Ke fla 6"bfle flocTbneH, npuMepHo 18 npn MacuB c fl"b/i>KMHa 
7. Ako He 3HaeM no3nunaTa, TpyflHO me pa36epeM 3amo ce no/iy^aBa 
M3/lM3aHe ot MacuBa. 

- MMaMe MeTOfl, komto 4eTe 4nc/ia ot dpawn. Ako B"bB dpawna ce cpeiflHe 
hhkom pefl, Ha komto HflMa 4mc/io, 6m Tpa6Ba.no fla no/iy^MM rpewKa, 
koato o6acHflBa, 4e Ha pefl 17 (npMMepHo) ce o^aKBa >-mc.no, a TaM MMa 
CTpMHr (m fla ce OTnenaTa to^ho KaKbB ctpmht MMa TaM). 

- MMaMe MeTOfl, KOMTO M34MCJlflBa CTOMHOCTTa Ha 4MC/ieH M3pa3. Ako 

HaMepMM rpeujKa b M3pa3a, M3KnK)4eHMeTo Tpa6Ba fla cbo6maBa KaKBa 
rpeujKa e B"b3HMKHa/ia m Ha koa no3MUMa. Koflvr, komto npeflM3BMKBa 
rpeujKaTa Mo>Ke fla no/i3Ba string. format, 3a fla M3rpaflM cbo6meHMeTo 
3a rpeujKa. Eto eflMH npMMep: 



throw new ExpressionParseException ( 

String . format ( "Invalid character at position %d. " + 

"Number expected but found character '%s'.", index, ch) ; 



MMa caMO eflHO Hemo no-Jiowo ot M3KnK)4eHMe 6e3 flocTaTb^HO MHcfiopMauMfl 
m to e M3KnK)4eHMe c rpeiuHa MHcfiopMauMfl. HanpMMep, aKO b noc/ieflHMa 
npMMep c"bo6iflMM 3a rpewKa Ha pefl 3, a rpewKaTa e Ha pefl 17, TOBa e 
MSK/iKJLiMTe/iHO 3a6/iy>KflaBaiflO m e no-BpeflHO, otko/ikoto npocTo fla Ka>KeM, 
<-\e MMa rpeujKa 6e3 noflpo6HOCTM. BHMMaBaMTe fla He OTne^aTBaTe rpeujHM 
c"bo6iueHMfl 3a rpewKa! 
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3a cbo6mjeHM5iTa 3a rpeuiKM M3no/i3BaMTe a Hrn mmckm 

63MK 

ToBa npaBM/io e mhoto npocTO. To e MacreH c/iy^aM Ha npuHunna, <-\e u,env\s\T 
cope koa Ha nporpaMMTe bm (BK/iK)4MTe/iHo ko m e HTa p MTe m c"bo6iueHMflTa 3a 
rpeiuKu) Tpa6Ba fla ca Ha aHr/inMCKM e3MK. npn^nHaTa 3a TOBa e, <-\e TOBa e 
eflMHCTBeHMAT e3MK, komto e pa36MpaeM 3a bcm^km nporpaMMCTM no cBeTa. 
HnKora He 3HaeTe fla/in koavt, komto nuiueTe Ha Ma b hhkom c/i"bH4eB agh fla 
ce no/i3Ba ot 4y>KfleHUM. Xy6aBO nv\ me bm e, aKO no/i3BaTe 4y>Kfl koa m tom 
bm cbo6maBa 3a rpeiuKM npMMepHO Ha BMeTHaMCKM e3MK? 

HkiKora He mtho pupa MTe npiiXBaHaTiiTe M3K/iK>HeHHfl! 

HMKora He MrHopMpaMTe M3K/iK)4eHMflTa, komto npMXBaiuaTe, 6e3 fla vv\ o6pa- 
6oTMTe. Eto eflMH npMMep KaK He Tpa6Ba fla npaBMTe: 



FilelnputStream fis = null; 
try { 

fis = new FilelnputStream (" file . bin" ) ; 

byte[] data = new byte [10]; 

fis . read (data, 0, 10); 
} catch (FileNotFoundException e) { 
} catch ( IOException e) { 
} finally { 

try { 

fis . close ( ) ; 

} catch ( IOException e) { 

} 

} 



B T03M npMMep aBTopvr Ha to3m y>KaceH koa npMXBaifla M3KnK34eHMflTa m tm 
MrHopMpa. ToBa 03HaMaBa, <-\e aKO /lMncBa 4)aM/ivr, komto TbpcMM, nporpaMaTa 
HflMa fla npo^eTe hmluo ot Hero, ho ha Ma m fla cbo6iflM 3a rpewKa. no/i3Ba- 
Te/iflT Ha T03M KOfl 6"bfle 3a6/iyfleH, <-\e c^afi/ivr e 6m/i npo^eTeH, a tom 

BCbLflHOCT /lMnCBa. 

HaMMHaeiflMTe nporpaMMCTM noHHKora rmujaT TaKbB koa, 3amoTO KOMnM/ia- 
Topvr tm 3aA"b/i>KaBa Aa npMXBaiflaT M3KnK)4eHMflTa npM pa6oTa c cfiaM/ioBe m 
Te He 3HaaT KaK Aa ro HanpaBHT. BMe HAMaTe npM4MHa Aa nMweTe TaKbB koa! 

Ako Bee naK, noHHKora BaiuaTa nporpaMHa ziorMKa M3MCKBa Aa MTHopMpaTe 
M3KnK)4eHMe, HanpaBeTe ro, ho cnoweTe M3PM4H0 KOMeHTap, c komto o6acHfl- 
BaTe AeMCTBMaTa cm. Eto eAHO TMnM4H0 M3KnK)4eHMe OTTOBa npaBM/io: 



FilelnputStream fis = null; 
try { 

fis = new FilelnputStream (" file . bin" ) ; 
// Read the file here 
} finally { 
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try { 

f is . close ( ) ; 
} catch ( IOException e) { 

// Ignore the exception. The file is already closed 

} 

} 



B npuMepa no-rope cm no3BO/iflBaMe fla nrHopupaMe MSK/iKj^eHneTO, KoeTO 
MO>Ke fla B"b3HMKHe npn 3aTBapaHe Ha cfiaM/i, 3amoTO aKO cfiaM/rbT He Mo>Ke fla 
6"bfle 3aTBopeH, TOBa 03Ha4aBa, <-\e tom v\nv\ e 6mji Be^e 3aTBopeH ot hhkom 
flpyrn, M/iM He MO>Ke fla 6"bfle 3aTBopeH v\ ha Ma cMMC"b/i fla ro M"b4MM noBene. M 
b flBaTa cnynafl ha Ma no-afleKBaTHa o6pa6oTKa Ha rpewKaTa, ocBeH fla a 
nrHopupaMe. 

OTnenaTBaMTe c-bo6meHMflTa 3a rpeuiKa Ha KOH30/iaTa 
caMO b KpaeH c/iyHau! 

B mhoto khmtm 3a Java me BMflMTe MSK/iKjLieHMflTa fla ce o6pa6oTBaT KaTo 
npocTO ce OTne^aTaT Ha K0H30/iaTa: 



try { 

// Some code here 
} catch (Exception ex) { 
ex .print St ackT race ( ) ; 

} 



T03M KOfl e MSK/lKJLIMTe/lHO rpeweH, 3aifl0T0 He flaBa B"b3M0>KH0CT Ha M3BMK- 

BaiflMfl MeTOfl fla o6pa6o™ rpewKaTa v\ fla ce B"b3craH0BM ot Hea. 

npeflCTaBeTe cm HanpuMep Haujua MeTOfl, komto 4eTe HacTpoMKMTe Ha npn/io- 
>KeHneTo ot TeKCTOB cfiaM/i. Ako B"b3HMKHe rpeiuKa, tom 6m Morb/i fla a 
OTne^aTa Ha KOH30/iaTa, ho KaKBo me cTaHe c M3BMKBaiflMfl MeTOfl? Tom me cm 
noMMc/iM, 4e HacTpoMKMTe ca 6m/im ycnewHO npo^eTeHM, Ha/iM? 

MMa eflHO mhoto Ba>KHO npaBM/io b nporpaMMpaHeTo: 




EflMH MeTOfl vinvi Tpn6Ba fla B^pum pa6oTaTa, 3a kohto e 
npeflHa3HaneH, m/im Tpn6Ba fla XBtp/in M3K/iK>HeHne. 



ToBa npaBM/io mokcm fla o6achmm b no-ro/ieMM fleTaM/iM: Eamh MeTOfl ce 
nMLue, 3a fla cBtpiuM HHKaKBa pa6oTa. KaKBO BtpiuM MeTOflvr Tpa6Ba fla craBa 
flCHO ot HeroBOTO MMe. Ako He MO>KeM fla flafleM flo6po MMe Ha MeTOfla, 3Ha4M 
tom e npaBM mhoto Hema m Tpa6Ba fla ce pa3fle/iM Ha 4acTM. Ako eflMH mctoa 
He MO>Ke fla cBtpiuM pa6oTaTa, 3a kohto e npeflHa3Ha4eH, tom Tpa6Ba fla 
xB"bp/iM M3KnK)4eHMe. HanpMMep, aKO MMaMe MeTOfl 3a copTMpaHe Ha MacMB c 
4Mc/ia, aKO MacMBvr e npa3eH, MeTOflvr m/im Tpa6Ba fla BtpHe npa3eH MacMB, 
m/im fla c"bo6ifln 3a rpewKa. TpeiuHMTe bxoahm flaHHM Tpa6Ba fla npeflM3BMKBaT 
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MSK/iKjLieHMe, He rpeweH pe3y/iTaT! HanpuMep, aKO ce onuTaMe fla B3eMeM ot 
flafleH CTpuHr c fl"b/i>KMHa 10 CMMBO/ia noflcrpMHr ot no3i/iui/m 7 flo no3nunfl 
12, Tpa6Ba fla no/iy^MM MSK/iKj^eHne, He fla B3eNieM no-Ma/iKO cmmbo/im. 
TOMHO TaKa pa60TMM MeTOfl"bT substring () b K/iaca String. 

He npMXBauJ4aMTe bcmhkm M3K/iK>HeHHfl! 

EflHa mhoto 4ecro cpeiflaHa rpewKa npn pa6oTaTa c ^KHKmen^ e fla ce 
npuxBaiflaT bcmmkm rpeiuKM, 6e3 or/iefl Ha TexHua ™n. Eto eflMH npuMep, npn 
komto rpeiuKMTe ce o6pa6oTBaT HeKopeKTHo: 



try { 

String fileContents = readFileContents ( " file . txt ") ; 
} catch (Throwable t) { 

System. out .println ("File file. txt not found."); 

} 



B T03M KOfl npeflno/iaraMe, 4e MMaMe MeTOfl readFileContents () , komto 
npo4MTa TeKCTOB dpawn v\ ro Bptifla KaTO string. 3a6e/ifl3BaMe, <-\e catch 
6/iOK"bT npuxBaifla HaBeflKbw bcm^km M3K/iK) L ieHMfl (He3aBMCMM0 ot Tuna mm), 
He caMO FileNotFoundException, m npn BCM4KM c/iy^an oTne^aTBa, ne 
(JpaM/ivr He e HaMepeH. Xy6aBo, o6a4e MMa cuTyaunn, komto ca HenpeflBM- 
fleHM. HanpuMep KaKBO craBa, KoraTO (JpaM/ivr e 3aKnK)4eH ot flpyr npouec b 
onepaunoHHaTa cMcreMa. B TaK"bB cny<-\av\ JVM me ce reHepupa 
FileAccessDeniedException, ho c"bo6iueHneTO 3a rpeiuKa, KoeTO nporpaMaTa 
me M3Befle, me e rpewHO m noflBewflamo. no cbiflu^ Ha^MH, aKO npn 
OTBapaHeTO Ha <JpaM/ia cBtpiun naMeira, me ce reHepupa cbo6meHi/ie 
OurOfMemoryError, ho oTne^aTaHaTa rpeiuKa me e othobo HeKopeKTHa. 

M3BOfl"bT e ot T03M npMMep e, <-\e Tpa6Ba fla o6pa6oTBaMe caMO rpeiuKMTe, 
komto o^aKBaMe m 3a komto CMe noflroTBeHM. OcTaHa/iMTe He Tpa6Ba B"bo6me 
fla tm npMXBaiflaMe. 

FlpuxBamjaMTe caMO M3KJiiOHeHmi, ot komto pa36npaTe 
m 3HaeTe KaK fla o6pa6oTMTe! 

Bene o6acHMXMe, <-\e flafleH MeTOfl Tpa6Ba fla npMXBama caMO M3KnK)4eHMe, ot 
komto pa36Mpa, a He bcm^km. ToBa e mhoto b3>kho npaBM.no, KoeTO Henpe- 
MeHHO Tpa6Ba fla cna3BaTe. Ako He 3HaeTe KaK fla o6pa6oTMTe flafleH 
exception, m/im He ro npMXBamaMTe, mjim ro o6rbpHeTe c Bam exception m ro 
xBtp/ieTe no creKa fla cm HaMepM o6pa6oT4MK. ToBa e npaBM/iOTo: mjim 
Ao6aBeTe M3KnK34eHMeTO b throws fleicnapauMflTa Ha BawMH MeTOfl m/im ro 
xBaHeTe m ro onaKOBairre BhB Bawe M3KnK)4eHMe m ro XBtp/ieTe Ha m3bmk- 
Baiflu^ MeTOfl. MHa^e Mo>KeTe fla cmrHeTe flo hcko peKTHa o6pa6oTKa Ha 
rpeiuKM, koato MO>Ke fla flOBefle flo mhoto cTpaHHM npo6/ieMM. 

Eto npMMep 3a o6pa6oTKa Ha M3KnK)4eHMfl 4pe3 onaKOBaHe: 
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private void readSettings ( ) { 

File file = new FileCsettings.txt"); 
try { 

String fileContents = readFileContents (file) ; 
/ / Parse the contents and load settings here . . . 
} catch (Exception ex) { 

throw new RuntimeException ( "Can not read the " + 
"settings from file " + file + "."); 

} 

} 



Eto npuMep 3a o6pa6oTKa Ha MSK/iKjLieHMfl 4pe3 M3XB"bp/iflHe Ha mKnm^e- 
HM5iTa, komto He MO>KeM fla o6pa6oTMM afleKBaTHo: 



private void readSettings ( ) throws IOException { 
File file = new FileCsettings.txt"); 
String fileContents = readFileContents (file) ; 
/ / Parse the contents and load settings here . . . 



Ynpa>KHeHM5i 

1. fla ce HaMepflT bcm^km cTaHflapTHM MSK/iKj^eHMfl ot fiepapxi/mTa Ha 
j ava . io . IOException. 

2. fla ce HaMepflT bcm^km cTaHflapTHM MSK/iKj^eHnsi ot Mepapxn^Ta Ha 
j ava . lang . RuntimeException. 

3. fla ce HaMepflT MeTOflMTe xBtp/iamn v\3Kn\o<-\eHv\eTO java.iang. 

IllegalArgumentException M fla ce npoy-ll/l npM4MHaTa 3a HerOBOTO 
XB"bp/lflHe. 

4. fla ce HaMepflT bcm^km cTaHflapTHM v\3Kn\o<-\eHv\9\ ot kiepapxi/mTa Ha 
java . lang. IllegalArgumentException. 

5. 06flCHeTe KaKBO npeflcraB/iflBaT v\3Kn\o , -\eHv\9\Ta, Kora ce M3no/i3BaT v\ KaK 
ce npuxBaiuaT. 

6. 06acHeTe cuTyaunnTe, npn komto ce M3no/i3Ba try-finally KOHcrpyK- 
UMATa. 

7. 06acHeTe npeflMMCTBaTa Ha M3no/i3BaHeTO Ha MSK/iKj^eHMsi . 

8. HanmueTe MeTOfl, komto npneMa KaTO napaMeTbp MMe Ha Te kcto b <$>av\n v\ 
npo4MTa cbfl"bp>KaHMeTO My m ro Bptma KaTO string. 

9. HanmueTe MeTOfl, komto npi/ieMa KaTO napaMeTbp MMe Ha 6nHapeH c^afi/i v\ 
npo4MTa cbfl"bp>KaHMeTo Ha cfiaM/ia v\ ro Bptma KaTO MacuB ot 6airroBe. 
Hani/iweTe MeTOfl, komto 3anncBa npo^eTeHOTo cbfltpwaHi/ie b flpyr §av\n. 
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10. noTbpceTe MHcjDopMaunfl b MHTepHeT m flecjDMHupaMTe co6cTBeH K/iac 3a 
kl3K/lK) L l6l-lkl6 FileParseException. BaweTO M3K/lK) L ieHMe Tpa6Ba fla 
Cbfltpxa b ce6e cm MMeTO Ha dpaftn, komto ce o6pa6oTBa m HOMep Ha pefl, 

B KOMTO B"b3H MKBa M3K/lK)4eHMeT0. flo6aBeTe nOflXOflflLflM KO H cTpy kto p M 3a 

BaiueTO M3K/iK)4eHMe. HarmweTe nporpaMa, kohto 4eTe ot Te kcto b dpawn 
4Mc/ia. Ako npM 4eTeHeTO ce cmrHe flo pefl, komto He cbfltpwa 4mc/io, 
xBtp/ieTe BaujMa exception m ro o6pa6oTeTe b M3BMKBai±iMa MeTOfl. 

PeweHMfi m yni>TBaHM5i 

1. M3no/i3BaMTe cpefla 3a pa3pa6oTKa Eclipse m BrpafleHaTa B"b3M0>KH0CT 3a 
pa3r/ie>KflaHe Ha MepapxMM ot K/iacoBe. OTBopeTe K/iaca java.io. 
iOException KaTO M3no/i3BaTe BrpafleHOTO TbpceHe Ha K/iacoBe - [Ctrl- 
Shift-T] m HaTMCHeTe [F4], 3a fla OTBopMTe BM3ya/iM3aTopa Ha MepapxMM. 

2. Pa3meflaMTe ynvrBaHeTO 3a npeflxoflHaTa 3afla4a. 

3. M3no/i3BaMTe cpefla 3a pa3pa6oTKa Eclipse m B"b3M0>KH0CTTa 3a TbpceHe Ha 
M3no/i3BaHMATa Ha flafleH K/iac. OTBopeTe K/iaca java.iang. 
IllegalArgumentException, n03ML4MOHMpaMTe Kypcopa Ha flecjDMHMUMSTa 
Ha K/iaca m noTbpceTe Kbfle ce M3no/i3Ba KaTO HaTMCHeTe [Ctrl-H]. 

4. Pa3meflaMTe ynvrBaHeTO 3a 3afla4a 1. 

5. M3no/i3BaMTe MHcjDopMauMATa ot Ha^a/iOTO Ha maBaTa. 

6. npM 3aTpyflHeHMfl M3no/i3BaMTe MHcjDopMauMflTa ot maBaTa. 

7. npM 3aTpyflHeHMfl M3no/i3BaMTe MHcjaopMauMaTa ot maBaTa. 

8. npo^eTeTe dpawna pefl no pefl c K/iaca java.u til. Scanner m flo6aBAMTe 
peflOBeTe b stringBuiider. fleK/iapMpatiTe b cMrHaTypaTa Ha MeTOfla, 4e 
M3XB"bp/ia IOException m He o6pa6oTBa MTe HMKaKBM M3K/iK)4eHMfl b Hero. 

9. Ma/iKo e BepoflTHO fla HanMiueTe KopeKTHO T03M MeTOfl ot ntpBM ntT 6e3 
4y>Kfla noMoifl. ritpBO npo^eTeTe b MHTepHeT KaK ce pa6oTM c 6MHapHM 
noTOUM. C/iefl TOBa c/ieflBaMTe npenoptKMTe no-flo/iy 3a 4eTeHeT0 Ha 
cfiaM/ia: 

- fleK/iapMpaMTe b cMTHaTypaTa Ha MeTOfla, <-\e v\3x&hpnn IOException 
m He o6pa6oTBaMTe HMKaKBM M3K/iK)4eHMa b Hero. 

- M3no/i3BaMTe 3a 4eTeHe Fileinputstream, a npo^eTeHMTe flaHHM 

3anMCBaMTe B ByteArrayOutputStream. 

- BHMMaBaMTe c MeTOfla 3a MeTeHe Ha 6aMTOBe read(byte[] buffer, 
int offset, int count) . T03M MeTOfl MO>Ke fla npo^eTe no-Ma/iKO 
6aMTOBe, otko/ikoto ere 3aaBeHM. Ko/ikoto 6aMTa npo^eTeTe ot 
BxoflHMfl noTOK, TO/iKOBa Tpa6Ba fla 3anMLueTe. Tpa6Ba fla 
opraHM3MpaTe uMKb/i, komto 3aB"bpujBa npM BptmaHe Ha ctomhoct -1. 

- M3no/i3BaMTe try-finally, 3a fla 3aTBapflTe noTOUMTe. 
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3ani/icBaHeTo Ha MacuB ot 6aMTOBe B"bB dpawn e aa/ie^ no-npocra 3afla4a. 
OTBopeTe FileOutputstream m 3anmueTe b Hero MacuBa. M3XB"bp/ieTe 
4pe3 throws bcm^km kisK/no^eHkisi ot NieTOfla. M3no/i3BaMTe try-finally, 
3a fla 3aTBapflTe noTOUMTe. 

HaKpaa TecTBaMTe c hhkom ZIP apxuB. Ako nporpaMaTa bm pa6oTM HeKO- 
peKTHO, me cHyni/rre cTpyKTypaTa Ha apxuBa v\ me ce no/iynaBa rpewKa 
npn OTBapaHe. 

10. Hac/iefleTe K/iaca Exception m flo6aBeTe noflxoflfliu kohctpyktop, 

npklMepHO FileParseException (string msg, String filename, int 

line). Cnefl TOBa no/i3Bam"e BaweTO i^K/uo^CHi/ie KaKTO no/i3BaTe bcm^km 
flpyrn M3K/iK) L ieHkifl, komto no3HaBaTe. 3a 4eTeHe Ha cfiaM/ia no/i3Bakrre 
FileReader M OT Hero Cb3flaMTe BufferedReader. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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ABTOp 

Mapno neiueB 

B T33M TeMa... 

B HacroflLuaTa TeMa me ce 3ano3HaeM cbc ci/iMBOJiHi/rre HM30Be: KaK ca 
pea/iM3npaHM Te b Java i/i no KaK"bB Ha^MH MOweM fla o6pa6oTBaMe TeKCTOBO 
cbfltpxaHMe. U4e npemeflaMe pa3/iM4HM MeTOflu 3a MaHnny/iaunyi Ha TeKcr; 
me HaynuM KaK fla M3B/iM4aMe noflHH30Be no 3aflafleHM napaMeTpn, KaK fla 
TbpcuM 3a KnK)40BM flyMM, KaKTO m fla OTfle/iflMe eflMH hm3 no pa3fle/iMTe/in. 
me ce 3ano3HaeM c MeTOflu v\ K/iacoBe 3a no-e/ieraHTHO v\ ctpmktho cfiopMaTM- 
paHe Ha TeKCTOBOTO cbfltpxaHne Ha K0H30/iaTa, c pa3/iM4HM MeTOflMKM 3a 
M3Be>KflaHe Ha 4i/icna, a cbmo n c i/i3Be>KflaHeT0 Ha OTfle/iHM kom noHeHTM Ha 
TeKymaTa flaTa. HaKpaa me npeflOCTaBMM no/ie3Ha MHcjDopMaunfl 3a pery/iap- 

HMTe M3pa3M M IMe Hay4MM no KaK"bB Ha4MH fla M3B/lM4aMe flaHHM, OTrOBapaiflM 

Ha onpefle/ieH iua6/iOH. 
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CMMBO/1HM HM30Be 

B npaKTMKaTa 4ecro ce Ha/iara o6pa6oTKaTa Ha TeKcr: 4eTeHe Ha TeKCTOBM 
dpaM/iOBe, TbpceHe Ha k/ik)4obm flyMM m 3aMecrBaHeT0 mm b flafleH naparpadp, 
Ba/inflnpaHe Ha bxoahm noTpe6nTe/icKM flaHHM m ,qp. B TaKMBa c/iy^an MoweM 
fla 3annujeM TeKCTOBOTo cbfltpwaHMe, c KoeTO me 6opaBMM, b cmmbo/ihm 
HM30Be, m fla ro o6pa6oTMM c noMoinTa Ha e3MKa Java. 

KaKBO e CMMBO/1GH HM3 (CTpMHT)? 

CuMBo/iHMflT HM3 e nocneflOBaTe/iHOcr ot cmmbo/im, 3anMcaHa Ha flafleH aflpec 
b naMerra. noMHMTe /in Tuna char? B npoMeH/iMBMTe ot Tun char MO>KeM fla 
3annujeM caMO 1 cmmbo/i. KoraTO e Heo6xoflMMO fla o6pa6oTBaMe noBe^e ot 

eflMH CMMBO/1, Ha nOMOlfl MflBaT CTpMHTOBeTe. 

B Java BceKM cmmbo/i MMa nopefleH HOMep b Unicode Ta6/inuaTa. Unicode e 
CTaHflapT, cb3flafleH b Kpaa Ha 80-Te m Ha^a/iOTO Ha 90-Te roflMHM c ue/i 
cbxpaHABaHeTo Ha pa3/iM4HM TunoBe tckctobm flaHHM. npeflujecTBeHMKvr My 
ASCII no3BO/iaBa 3anncBaHeT0 Ha eflBa 128 m/im 256 cuMBO/ia (ASCII craH- 
flapT etc 7-6nTOBa m/im 8-6nTOBa Ta6/inua). 3a cbwa/ieHMe, TOBa 4ecro He 
vflOB/ieTBopflBa Hy>KflMTe Ha noTpe6nTe/ifl - Tbv\ KaTO b 128 cuMBO/ia MoraTfla 
ce no6epaT caMO undppn, Ma/iKM v\ r/iaBHM /laTMHCKi/i 6y kbm m hhkom cneun- 
a/iHM 3Haun. KoraTO onpe flo pa6oTa c TeKCT Ha Knpn/inua m/im flpyr cneundpn- 
4eH e3MK (HanpuMep a3naTCKM m/im adppuKaHCKn), 128 cuMBO/ia ca Harrb/iHO 
HeflOCTaTb4HM. Eto 3aiflO Java M3no/i3Ba 16-6nTOBa KOflOBa Ta6/inua 3a 

CMMB0/1M. C nOMOlflTa Ha 3HaHMflTa HM 3a 6pOMHMTe CMCTeMM M npeflCTaBSHeTO 

Ha MHdpopMaunaTa b kom niOTpkiTe, MO>KeM fla cMeTHeM, 4e KOflOBaTa Ta6/inua 
cbxpaHABa 2^16 = 65536 cuMBO/ia. Hhkom ot cuMBo/iMTe ce KOflnpaT no 
cneundpuLieH Ha^MH, TaKa <-\e e B"b3M0>KH0 M3no/i3BaHeTO Ha 2 cuMBO/ia ot 
Unicode Ta6/inuaTa 3a c"b3flaBaHe Ha hob cmmbo/i - TaKa no/iy^eHMTe 3Haun 
HaflXBtp/iflT 100 000. 

K/iacbT java.lang. String 

K/iaCbT java. lang. String n03BO/lflBa 06pa60TKa Ha CMMBO/IHM HM30Be B 

Java. Pa6oTaTa etc string hm ynecHHBa npM MaHMny/iauM^Ta Ha tckctobm 
flaHHM: nocTpoflBaHe Ha TeKCTOBe, TbpceHe b TeKCT m mhoto flpyrM onepauMM. 
npMMep 3a fleicnapauMfl Ha cMMBO/ieH hm3: 



String greeting = "Hello, Java"; 



fleK/iapMpaXMe npOMeH/lMBaTa greeting OT TMn String, KOflTO MMa C"bfl"bp- 
>K3HMe "Hello, Java". npeflCTaBflHeTO Ha Cbfl"bp>KaHMeTO B CMMBO/lHMfl HM3 

M3r/ie>Kfla no noflo6eH Ha^MH: 



H 


e 


1 


1 


o 






3 


a 


V 


a 
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BvrpeLUHOTO npeflcraBHHe Ha K/iaca e cbBceM npocTO - mbcmb ot cmmbo/im. no 
npuHunn Hue MO>KeM fla M36erHeM M3no/i3BaHeTO Ha K/iaca, KaTO fleK/iapupaMe 
npoMeH/iMBa ot ™n char[] v\ 3an"b/iHMM e/ieMeHTMTe Ha MacuBa cmmbo/i no 
cmmbo/i. HeflocTaTbunTe Ha TOBa o6a4e ca hhko/iko: 

1. 3an"b/iBaHeTO Ha MacuBa CTaBa cmmbo/i no cmmbo/i, a He HaBeflKbw. 

2. Tpa6Ba fla 3HaeM ko/iko fl"b/i"br me e TeKcrvr, 3a fla CMe HaacHO fla/iM me 
ce no6epe b 3afle/ieHOTo macro 3a MacuBa. 

3. 06pa6oTKaTa Ha t6kctoboto cbfltpwaHMe CTaBa p"b4Ho. 
K/iacbT String - yHMBepca/iHO peujemie? 

M3no/i3BaHeTO Ha string He e Mflea/iHO m yHMBepca/iHO peiueHne - noHHKora 
e yMecTHO M3no/i3BaHeTO Ha flpyrn cmmbo/ihm cTpyKTypM. 

B Java cbmecTByBaT m flpyrM K/iacoBe 3a o6pa6oTKa Ha TeKCT - c hakom ottjix 
me ce 3ano3HaeM no-HaTarbK b r/iaBaTa. 

K/iacvr string MMa Ba>KHa oco6eHOCT - nocneflOBaTe/iHOcmTe ot cmmbo/im, 
3anMcaHM b npoMeH/iMBa ot K/iaca, ca h6M3M6hmmm (immutable). BeflHtw 
3anMcaH0, cbfltpwaHMeTO Ha npoMeH/iMBaTa He ce npoMeHfl flMpeKTHO - aKO 
onMTaMe fla npoMeHMM cTOMHocrra, th me 6"bfle 3anMcaHa Ha hobo macto b 
flMHaMM4HaTa naMeT, a npoMeH/iMBaTa me 3ano4He fla C04M KbM Hero. 

TMn"bT string e no-oco6eH ot ocTaHa/iMTe TMnoBe flaHHM. Tom e K/iac m cna3Ba 
npMHUMnMTe Ha o6eKTHO-opMeHTMpaHOTO nporpaMMpaHe: cto mho cTMTe ce 
3anMCBaT b flMHaMM4HaTa naMeT, a npoMeH/iMBMTe na3HT npenpaTKa KbM 
naMeira (pecjjepeHUMa KbM o6eKT b flMHaMMHHaTa naMeT). Ot flpyra CTpaHa, 

String npOMeH/lMBMTe Ca HeM3MeHMMM. AKO H 51 KO/IKO npOMeH/lMBM C04aT KbM 

eflHa m cbifla 06/iacT b naMeira c flafleHa ctomhoct, Ta3M ctomhoct He MO>Ke fla 
6"bfle flMpeKTHO npoMeHeHa. npoMHHaTa me ce 0Tpa3M caMO Ha npoMeH/iMBaTa, 
4pe3 kohto e peflaKTMpaHa cTOMHOcira, Tbv\ Karo TOBa me cb3flafle HOBa 
ctomhoct b flMHaMM4HaTa naMeT m me Haco4M BtnpocHaTa npoMeH/iMBa KbM 
Hea, flOKaTO ocTaHa/iMTe npoMeH/iMBM me co^aT Ha CTapoTO macto. 

Cmmbo/ihm HM30B6 - npocT npMMep 

M3no/i3BaHeTo Ha npoMeH/iMBM ot TMn string M3r/ie>Kfla no c/ieflHMa Ha^MH: 



String rasg = "Stand up, stand up, Balkan superman. "; 

System . out .printf ( "msg = \"%s\"%n", msg) ; 

System . out .printf ( "msg . length ( ) = %d%n", msg . length ()) ; 

for (int i = 0; i < msg . length () ; i++) { 

System. out .printf ( "msg [%d] = %c%n", i, msg . charAt ( i) ) ; 

} 
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B noco4eHMfl dppameHT ot koa BM>KflaMe fleK/iapauna Ha npoMeH/iMBaTa s m 
3aflaBaHeT0 Ha ctomhoct: 



Stand up, stand up, Balkan superman. 



06"bpHeTe BHMMaHne Ha cTOMHOCTTa Ha cTpuHra - KaBM4KMTe He ca Macr ot 
TeKCTa, a orpawflaT cTOMHOcira My. 

Eto KaK M3r/ie>Kfla pe3y/iTarbT ot Msnt/iHeHneTO Ha ropHi/m npuMep (cbc 
cbKpaiueHMfl): 



msg = "Stand up, stand up, Balkan superman." 
msg. length () =36 



msg [ 0] 


= S 


msg [ 1 ] 


= t 


msg [ 2 ] 


= a 


msg [ 3 ] 


= n 


msg [ 4 ] 


= d 



Escaping npu cmmbo/ihmts h M30B6 

Ako MCKaMe fla M3no/i3BaMe KaBM4KM b cbfltpwaHMeTO, ToraBa Tpa6Ba fla 
nocTaBMM HaicnoHeHa 4epTa npe^n tax 3a yKa3aHne Ha KOMni/maTopa. 



String quote = "Book's title is V'Intro to Java\""; 



C"bfl"bp>KaHMeTO Ha npoMeH/iMBaTa quote e: 



Book's title is "Intro to Java" 



KaBM4KMTe T03M n"bT ca 4acT ot TeKCTa. B npoMeH/iMBaTa Te ca ,qo6aBeHi/i 4pe3 
nocTaBAHeTO mm cnefl eKpaHnpaiunfl 3HaK (escaping character) o6paTHa 
HaicnoHeHa nepTa (\). no T03M Ha^MH kom nki/iaTopvT pa36npa, <-\e KaBM4KMTe 
He cnywaT 3a Ha^a/io v\nv\ Kpafi Ha cuMBO/ieH hm3, a ca 4acr ot flaHHi/rre. 
HaK/iOHeHaTa 4epTa ce M3no/i3Ba 3a cmmbo/im, komto nrpaaT cneuna/iHa po/ia 
b TeKCTa (b c/iy^afl KaBM4KMTe) m/im 3a fledpMHi/ipaHe Ha fleMCTBue, KoeTO He 
MO>Ke fla ce M3pa3M cbc cmmbo/i. npuMep 3a BTopua cny<-\av\ ca o6o3Ha4a- 
BaHeTO Ha cmmbo/i 3a hob pefl (\n), Ta6y/iaunfl (\t), M36op Ha cmmbo/i no 
HeroBi/m Unicode (\uxxxx, KbfleTO c x ce o6o3Ha4aBa koavt) m ,qp. 

fleK/iapnpaHe Ha cmmbo/igh hm3 

MoweM fla fleK/iapupaMe npoMeH/inBM ot Tun cuMBO/ieH hm3 4pe3 K/iaca 

java . lang. String: 

String str; 
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fleK/iapaunflTa Ha cuMBO/ieH hm3 npeflcraB/iflBa fleK/iapauna Ha npoMeH/iMBa 
ot K/iaca string. ToBa He e eKBMBa/ieHTHO Ha cb3flaBaHeT0 Ha npoMeH/iMBa m 
3afle/iflHeT0 Ha naMeT3a Hea! C fleK/iapauMHTa yBeaoMHBaMe KOMnn/iaTopa, 
me M3no/i3BaMe npoMeH/iMBa str v\ o^aKBaHMAT ™n 3a Hea e string. Hue He 
cb3flaBaMe npoMeH/iMBaTa b naMerra m th Bee ome He e AOCTbrma 3a o6pa- 
6otkm (MMa ctomhoct null, KoeTO 03Ha4aBa zinnca Ha ctomhoct). 

Ci>3AaBaHe m 11 h 11 1411a si 113 11 pa He Ha cmmbo/igh hii3 

3a fla Mo>Ke fla o6pa6oTBaMe fleK/iapupaHaTa npoMeH/iMBa, Tpa6Ba fla a 
c"b3flafleM m MHML4Ma/iM3npaMe. C"b3flaBaHeT0 Ha npoMeH/iMBa Ha K/iac (no3HaTO 
ome KaTO MHCTaHunpaHe) e npouec, cBtp3aH etc 3afle/iflHeT0 Ha 06/iacT b 
flMHaMM4HaTa naMeT. ripeflu fla 3aflafleM KOHKpeTHa ctomhoct Ha cmmbojihmh 
hm3, cTOMHOcira My e null. ToBa Mo>Ke fla 6"bfle o6"bpKBaiflo 3a Ha^MHaeiflUfl 
nporpaMMCT: HenHML4Ma/iM3npaHMTe npoMeH/iMBM OTTuna string He cbfltpwaT 
npa3HM ctomhoctm, a cneuna/iHaTa ctomhoct null - m onuTbT 3a MaHi/iny- 
ziauna Ha TaK"bB crpi/mr me reHepupa rpewKa (v\3Kn\o<-\eHv\e 3a flocrbn ao 

JlMnCBaifla CTOMHOCT NullPointerException) ! 

Mo>KeM fla MHML4Ma/iM3npaMe npoMeH/iMBM no 3 Ha^MHa: 

1. Hpe3 3aflaBaHe Ha cuMBO/iHa KOHCTa HTa 

2. Hpe3 npucBOABaHe CTOMHOcira Ha flpyr cuMBO/ieH hm3 

3. Hpe3 npeflaBaHe CTOMHOcira Ha onepauna, Bp^mama CMMBO/ieH hm3 

3aflaBaHe Ha cmmbo/ih3 KOHCTaHTa 

3aflaBaHeTO Ha cuMBO/iHa KOHCTaHTa (nvnepan) 03Ha4aBa npeflaBaHe Ha 
npeflecjjMHupaHO TeKCTOBO cbfltpwaHMe Ha npoMeH/iMBa ot Tun string. 
M3no/i3BaMe TaK"bB ™n MHnuna/insaunfl, KoraTO 3HaeM CTOMHOcira, koato 
Tpa6Ba fla ce ctxpaHM b npoMeH/iMBaTa. ripuMep 3a 3aflaBaHe Ha KOHCTaHTa e: 



String website = "http://academy.devbg.org"; 



TyK cb3flaBaMe npoMeH/iMBaTa website m m 3aflaBaMe KOHCTaHTHa ctomhoct, 
koato e npneM/iMBa 3a Tuna string (cuMBO/ieH /iMTepa/i). 

npMCBoqBaHe CTOMHOcira Ha flpyr cmmbo/ish hm3 

npucBOflBaHeTO Ha CTOMHOcira e eKBMBa/ieHTHO Ha Haco^BaHe Ha string 
npoMeH/iMBa icbM flpyra npoMeH/iMBa ot cbiflna Tun. npuMep 3a TOBa e 
c/ieflHMAT cfiparMeHT: 

String source = "Some source"; 
String assigned = source; 



B npuMepa OTKpuBaMe cbmecTByBamaTa npoMeH/iMBa source, kohto MMa 
npucBoeHa ctomhoct. npucBOABaHeTO Ha B"bnpocHaTa ctomhoct Ha flpyra 
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npoMeH/iMBa e B"bB btopmh pefl - npoMeH/iMBaTa assigned npneMa cTOMHocrra 
Ha source. Tbtf KaTO K/iacvr string e pe<£epeHTeH Tun, Ha no-HMCKO hmbo 
"Some source" e 3anncaH0 b flMHaMM4HaTa naMeT (heap, xnfin), co^eHO ot 
ntpBaTa npoMeH/iMBa. Ha btopma pefl npeHaco^BaMe npoMeH/iMBaTa assigned 
K"bM cbiuoTO MflCTO, K"bM KoeTo co4M flpyraTa npoMeH/iMBa. TaKa flBaTa o6eKTa 
MMaT eflHa v\ cbma ctomhoct: 



Stack 


Heap 




source 






String@42e816 




' Some source 


assigned 
String@42e816 





ripoMAHaTa Ha koh fla e ot npoMeH/iMBMTe o6a4e me ce 0Tpa3M caMO m 
eflMHCTBeHO Ha Hea, nopaflu Hen3MeHH0CTTa Ha Tuna string. ToBa He ce 
OTHacfl 3a ocTaHa/iMTe pecfiepeHTHM TunoBe, komto He ca Hen3MeHHM 
(immutable), 3amoTo npn tax npoMeHMTe ce HaHacflT Ha aflpeca b naMerra m 

BCM4KM pecfiepeHUMM C04aT K"bM npoMeHeHMfl o6eKT. 

npeflaBaHe CTOMHOCira Ha onepauMn, Bp^mama cmmbo/ish hm3 

TpeTMAT BapnaHT 3a MHnuna/insnpaHe Ha cuMBO/ieH hm3 e npeflaBaHeTo Ha 
CTOMHOCTra Ha M3pa3 m/im onepauMH, koato Bptma cbiunfl pe3y/iTaT. ToBa 
MO>xe fla 6"bfle pe3y/iTaT ot MeTOfl, komto Ba/influpa flaHHn; c"b6npaHe Ha 
CTOMHOCTMTe Ha HAKO/iKO KOHCTaHTM m npoMeH/iMBM, npeo6pa3yBaHe Ha 
cbiuecTByBaiua npoMeH/iMBa m flp. flpuMep 3a M3pa3, Bp^mam cuMBO/ieH hm3: 



String email = "some@email.bg"; 
String info = "My mail is: " + email + 
// My mail is: some@email.bg. 



ripoMeH/iMBaTa info e cb3flafleHa ot cbeflMHHBaHeTo (concatenation) Ha 
/lMTepa/in m npoMeH/iMBa. 

HeTeHe m nenaiaHe Ha K0H30/iaTa 

HeKa cera pa3rvieflaMe KaK Mo>KeM fla 4eTeM cmmbo/ihm HM30Be, BtBefleHM ot 
noTpe6nTe/ifl, m KaK Mo>KeM fla ne^aTaMe cmmbo/ihm HM30Be Ha CTa Hfla pth m a 

M3X0fl (Ha K0H30/iaTa). 

HeTeHe Ha cmmbo/ihm HM30Be 

HeTeHeTo Ha cmmbo/ihm HM30Be Mo>Ke fla 6"bfle ocbiflecTBeHo 4pe3 MeTOflMTe Ha 
n03HaTMfl HM K/iac java .u til . Scanner: 
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Scanner input = new Scanner ( System . in) ; 
String name = input . nextLine () ; 



Ha rrbpBO BpeMe cb3flaBaMe MHcraHUMH ot K/iaca Scanner, noflaBaMKM KaTo 
napaMeTbp bxoahma noTOK System, in. C/iefl TOBa, M3no/i3BaMKM cb3flafleHMH 
o6eKT, npo4MTaMe ot K0H30/iaTa BxoflHMTe flaHHM npe3 MeTOfla nextLine(). 
C/iefl HaTMCKaHe Ha K/iaBMwa [Enter] ot noTpe6nTe/ifl, npoMeH/iMBaTa name me 
cbfl"bp>Ka BtBefleHOTo MMe ot K/iaBnaTypaTa. 

KaKBo Mo>KeM fla npaBMM, c/iefl KaTo npoMeH/iMBaTa e cb3flafleHa m b Hea MMa 
ctomhoct? HanpuMep fla a M3no/i3BaMe b M3pa3M c flpyrn cmmbo/ihm HM30Be, 
Aa a noflaBaMe KaTo napaMeTbp Ha MeTOflM, fla a 3anMCBaMe b TeKCTOBM 
flo KyMeHTM m flp. Ha ntpBo BpeMe, Mo>KeM fla a M3BefleM Ha K0H30/iaTa, 3a fla 
ce yBepMM, <-\e flaHHMTe ca npo^eTeHM KopeKTHo. 

OTnenaTBaHe Ha cmmbo/ihm HM30B6 

M3Be>KflaHeT0 Ha flaHHM Ce M3B"bpLUBa 4pe3 M3X0flHMfl nOTOK System. out: 



System . out .println ( "Your name is: " + name) ; 



M3no/13BaMKM MeTOfla println (...) M3Be>KflaMe C"b06lfleHMeTO: Your name is:, 

npMflpy>KeHO etc croMHoara Ha npoMeH/iMBaTa name. Cnefl Kpaa Ha cbo6me- 
HMeTO ce flo6aBH cmmbo/i 3a hob pefl, KaTo c/ieflBaiflOTO cbo6meHMe me 6"bfle 
M3BefleH0 Ha c/ieflBaiflMa pefl Ha KOH30/iaTa. Ako MCKaMe fla M36erHeM 
cMMBo/ia 3a hob pefl m c"bo6ifleHMATa fla ce M3Be>KflaT Ha eflMH m chiu,, ToraBa 
npM6arBaMe KbM MeTOfla print(...) . 

B c/iy^aM, <-\e hm Tpa6Ba no-npeuM3eH cfiopMaTMpaH M3xofl, Ha noMOifl MflBa 
MeTOfl"bT printf (...) : 



System. out .printf ( "Hello, %s, have a nice reading!", name); 



Ako CTOMHOCTTa Ha npoMeH/iMBaTa name e "Mario Peshev", to pe3y/iTaTbT ot 
M3n"b/lHeHMeT0 Ha ropHMfl pefl ifle e Hello, Mario Peshev, have a nice 
reading! 

OnepaujMM Bi>pxy cmmbo/ihm HM30Be 

C/iefl KaTo ce 3ano3HaxMe cbc ceMaHTMKaTa Ha cMMBo/iHMTe HM30Be, KaK 
MO>KeM fla tm cb3flaBaMe m M3Be>KflaMe, c/ieflBa fla ce Hay^MM KaK fla 6opaBMM 
c Tax m fla m o6pa6oTBaMe. E3MK"bT Java hm flaBa Ha6op ot totobm cfiyHKUMM, 
komto me M3no/i3BaMe 3a MaHMny/iauMa Hafl ctp m h ro BeTe . 
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CpaBHfiBaHe Ha HM30B6 no a36yneH pefl 

UMa MHO>KeCTBO Ha4MHM 3a CpaBHeHkie Ha CMMBO/IHM HM30Be. B 3aBMCMM0CT OT 

TOBa KaKBO to4ho hm e Heo6xoflMMO b KOHKpeTHMH cny<-\av\, MO>Ke fla ce 
B"b3no/i3BaMe ot pa3/iM4HM B"b3M0>KH0CTM Ha K/iaca String. 

CpaBHeHkie 3a eflHaKBOcr 

Ako yc/ioBneTO M3MCKBa fla cpaBHMM flBa cmmbo/ihm HM3a m fla vera ho bum fla/in 
CTOMHOCTMTe mm ca eflHaKBM M/iM He, yflo6HM MeTOflu ca equals (...) M 
equals IgnoreCase (...) . flBaTa MeTOfla Bp"blflaT 6y/ieB pe3y/lTaT C"bC ctomhoct 
true, aKO HM30BeTe MMaT eflHaKBM ctomhoctm, m false, aKO Te ca pa3/iM4HM. 
ri"bpBaTa cfjyHKUMfl npoBepaBa 3a paBeHCTBo Ha cto mho cTMTe Ha npo- 
MeH/iMBMTe, KaTo npaBM pa3/iMKa Me>Kfly Ma/iKM m r/iaBHM 6yKBM. T.e. 
cpaBHABaHeTo Ha "Java" m "JAVA" c MeTOfla equals (...) me BtpHe ctomhoct 
false. B npaKTMKaTa 4ecro me hm MHTepecyBa caMOTo cbfltpwaHMe, 6e3 
3Ha4eHMe ot perMCTbpa (casing) Ha 6yKBMTe. M3no/i3BaHeTO Ha MeTOfla 
equals IgnoreCase (...) B ropHMfl npMMep 6m MTHOpMpa/i pa3/iMKaTa Me>Kfly 
Ma/1KM m r/iaBHM 6y kbm m me BtpHe ctomhoct true. 



String wordl = "Java"; 
String word2 = "JAVA"; 

System . out .println (wordl . equals (wo rd2 )) ; // false 

System. out .println (wordl . equalsIgnoreCase (word2) ) ; // true 



CpaBHeHkie Ha HM30Be no a36yneH pea 

flOTyK flo6pe, ho KaK me ycTaHOBMM zieKCMKorpadpcKaTa noflpefl6a Ha hhko/iko 
HM3a? Ako MCKaMe fla cpaBHMM flBe flyMM m fla no/iynMM flaHHM koh ot tax e 
npeflM flpyraTa, cnopefl a36y4HMfl pefl Ha 6yKBMTe b Hea, Ha noMom MflBaT 
compareTo(.) M compareToIgnoreCase (...) . flBaTa MeTOfla HM flaBaT B"b3MO>K- 
HOCT fla CpaBHMM CTOMHOCTMTe Ha flBa CMMBO/IHM HM33, KaTO yCTaHOBMM 

/ieKCMKorpacf)CKMfl mm pefl. 

BptmaMKM ce Ha TeMaTa 3a KOflMpoBKaTa Ha cMMBO/iMTe, cm npMnoMHAMe, <-\e 
BceKM cmmbo/1 MMa cbom yH MKa/ieH HOMep b Unicode Ta6/iMuaTa. HanpMMep 
r/iaBHaTa ziaTMHCKa 6yKBa "B" MMa ctomhoct 66, flOKaTO maBHaTa "E" - 69. 

MeTOfl"bT COmpareTo(...) CpaBHflBa 2 CMMBO/IHM HM3a 3a paBeHCTBO M/1M 

pa3/iM4Me. 3a fla 6"bflaT flBa HM3a c eflHaKBM ctomhoctm, to Te Tpa6Ba fla MMaT 
eflHa m cbifla fl"b/i>KMHa (6poM cmmbo/im) m CMMBO/iMTe fla 6"bflaT eflHaKBM m 
noflpefleHM b eflMH m cbiu, pefl. HM30BeTe "give" m "given" ca pa3/iM4HM, 
3aifl0T0 MMaT pa3/iM4Ha fli3/i>KMHa. "near" m "fear" ce pa3/iM4aBaT no ntpBMfl 

CM CMMBO/1, a "Stop" M "pOSt" MMaT eflHM M CblflM CMMBO/IM M flt/lWMHa, HO B 

pa3/iM4eH pefl - KoeTO othobo tm npaBM pa3/iM4HM. 

06o6iflaBaMKM noBefleHMeTO Ha MeTOfla, MO>KeM fla npMeMeM, ne 

COmpareTo (...) BP"blfla nO/10>KMTe/lHO 4MC/10, OTpMLiaTe/lHO 4MC/10 M/1M 0 B 

3aBMCMM0CT ot zieKCMKorpadpcKaTa noflpefl6a. 
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3a fla He 6"bfleM to/ioc/iobhh, HeKa pa3r/ie,qaMe hhko/iko npuMepa: 



String score = "sCore"; 
String scary = "scary"; 

System . out .println (score . compareToIgnoreCase (scary )) ; // 14 
System. out .println (scary . compareToIgnoreCase (score) ) ; // -14 
System. out .println (scary . compareTo (score) ) ; // 32 



3a npuMepa me M3no/i3BaMe npoMeH/iMBM cbc ctomhoctm "sCore" m "scary". 
ll"bpBMflT eKcnepMMeHT e M3BMKBaHeTO Ha MeTOfla compareToIgnoreCase (...) 
Ha HM3a score, KaTO noflafleH napaMeTbp e npoMeH/iMBaTa scary. TbM KaTo 
MeTOfltT nrHopupa perMcrbpa 3a Ma/iKM v\ r/iaBHM 6yKBM, rrbpBMTe 2 cuMBO/ia 
i/i ot flBaTa HM3a BptiuaT 3HaK 3a paBeHCTBO. Pa3/iM4neT0 ce oTKpuBa eflBa b 
TpeTMfl cmmbo/i, komto b rrbpBMH hm3 e "o", a B"bB BTopufl: "a". ToraBa 
M3Ba>KflaMe KOfla Ha napaMerbpa ot KOfla Ha npoMeH/iMBaTa, 3a kohto e 
M3BMKaH MeTOfltT. KpaMHMAT pe3y/iTaT e 14 (KOfltT Ha 'o' e 111, KOfltT Ha 'a' e 
97; 111-97 = 14). M3BMKBaHeT0 Ha cbiuna MeTOfl c pa3MeHeHM MecTa Ha 
npoMeH/iMBMTe Bp^ma - 14, 3amoTO ToraBa ompaBHaTa T04Ka e hm3vt scary 
m KOflOBeTe ce M3Ba>KflaT b o6paTeH pefl. 

noc/ieflHMAT TecT e c MeTOfla compareTo (...) - TbM KaTO tom npaBM pa3/iMKa 
Me>Kfly r/iaBHM m Ma/iKM 6yKBM, pa3/iMKa OTKpuBaMe ome B"bB btopmh cmmbo/i 
Ha flBaTa HM3a. B npoMeH/iMBaTa scary cmmbo/ivt "c" MMa koa 99, b score 
r/iaBHOTO "C" e 67 m BptmaHMHT pe3y/iTaT e 32. 

3a mo onepaTopMTe == u != He pa6oT$iT 3a HM30Be? 

no-/iK)6o3HaTe/iHMTe ot Bac Mo>Ke Be^e fla ca ce 3annTa/in 3aiuo onepaTopMTe 
3a paBeHCTBO m pa3/iM4ne He pa6oTHT npn pa6oTa cbc cmmbo/ihm HM30Be? 
ripM^MHaTa e THXHaTa ziorMKa b cBeTa Ha o6eKTHO-opMeHTMpaHOTo nporpa- 
MMpaHe. KoraTO pa6oTMM cbc ctomhocthm TMnoBe (ue/iM 4Mc/ia, cmmbo/im, 
4Mc/ia c n/iaBaifla 3aneTaa), ToraBa onepaTopMTe cpaBHABaT cto mho cTMTe Ha 
npoMeH/iMBMTe. TbM KaTO cmmbo/ihmt6 HM30Be b Java ca pea/i M3MpaHM c 
K/iacoBe, TyK B/iM3aT npaBM/iaTa 3a cpaBHHBaHe Ha npenpaTKM KtM naMeira, 
M3BecTHM ome KaTO pecjjepeHUMM m/im yKa3aTe/iM. ToraBa cpa bhh Ba HeTO Ha 
flBe npoMeH/iMBM stri m str2 HflMa fla cpaBHABa TexHMTe ctomhoctm, a fla/iM 
Te co4aT K"bM eflHa m cbifla 06/iacT b flMHaMM4HaTa naMeT. 



IHe nper/ieflaMe hhko/iko npMMepa 3a M3no/i3BaHeTO Ha Te3M flBa onepaTopa c 

npOMeH/lMBM OTTMn CMMBO/IHM H M30Be '. 



String 


strl = new String ( "Hello" ) 


r 


String 


str2 = strl; 




System 


out .println ( ( strl==str2 ) ) , 


II true 



CpaBHeHMeTO Ha HM30BeTe strl m str2 Bp^ma ctomhoct true. ToBa e 
o^aKBaH pe3y/iTaT, TbM KaTO Haco^BaMe npoMeH/iMBaTa str2 ki>m mhctoto b 
flMHaMM4HaTa naMeT, KoeTO e 3ana3eH0 3a npoMeH/iMBaTa strl. TaKa flBeTe 
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npoMeH/iMBM MMaT eflMH m cbm aapec m npoBepKaTa 3a paBeHCTBO MMHaBa 
ycneiuHO. Eto KaK M3me>Kfla naMeiTa c flBeTe npoMeH/iMBu: 



Stack 



strl 



String@6e278a 



str2 



String@6e278a 



Heap 



Hello 



fla nper/ieflaMe cera eflMH flpyr npi/iMep: 



String 


hel = "Hel"; 




String 


hello = "Hello"; 




String 


copy = hel + "lo"; 




System 


out .println (copy == hello), 


// false 



CpaBHeHneTo e leeway HM30BeTe hello m copy. l~l"bpBaTa npoMeH/iMBa 
flupeKTHO npneMa cTOMHOcira "Hello". BTopaTa no/iy^aBa cTOMHOcrra cm cnefl 
cbeflMHABaHeTO Ha npoMeH/iMBa i/i /iMTepa/i, KaTO KpaMHMAT pe3y/iTaT e 
eKBMBa/ieHTeH Ha CTOMHoara Ha rrbpBaTa npoMeH/iMBa. CpaBHeHneTO o6a4e 

BptlUa CTOMHOCT false - 3aiJ40TO flBeTe npOMeH/lMBM C04aT KbM pa3/lM4HM 

06/iacTM ot naMerra (MaKap v\ c eflHaKBO cbfltpwaHMe). Eto KaK M3me>Kfla 
naMerra b to3m MOMem - : 



Stack 



hel 



String@6e278a 



hello 



String@2fa8fc 



copy 



String@a7b46e 



Heap 



Hel 



Hello 







Hello 







KoraTO flBe npoMeH/iMBM ot Tun o6eKT (b 4acTH0CT cTpuHroBe) co^aT KbM 
pa3/iM4HM MecTa b naMeira, Te ce cnnTaT 3a pa3/iM4HM o6eKTM. 




Cp3BH$iB3H6TO Ha HM30Be c onepaTopa == b Java e rpy6a 
rpewxa, 3auioTo to3m onepaTop cpaBHnBa anpecMTe Ha 
HM30BeTe, He TexHMTe ctomhoctm! 3a cpaBHHBaHe Ha HM30Be 
M3no/l3BaMTe MeTOflMTe equals () / equals Ignorecase () M 
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compareTo() / compareToIgnoreCase () M npoBepsiBaMTe 3a M3- 
PMHHO 3a null, 3aiHOTO M3BMKBaH6TO Ha equals () Btpxy null 
CTOMHOCT npeflM3BMKBa NullPointerException. 



JlK)6onnTeH o6a4e e cneflHMHT c/iy^aM: 



String 


hello = "Hello"; 




String 


same = "Hello"; 




System 


out .println (same == hello), 


// true 



On tii mm 3 a 141m Ha naMeira npw cmmbo/ihm HM30B6 

C"b3flaBaMe ntpBaTa npoMeH/iMBa etc ctomhoct "Hello". Cb3flaBaMe v\ BTopaTa 
npoMeH/iMBa etc CbmaTa ctomhoct. /lorn4HO e npn cb3flaBaHeT0 Ha npoMeH- 
/lMBaTa hello fla ce 3afle/iM macto b flMHaMM4HaTa naMeT, fla ce 3annuje 
CTOMHOcira m npoMeH/iMBaTa fla comm K"bM BtnpocHOTO Macro, npn cb3flaBa- 
HeTO Ha same cbiuo 6m Tpa6Ba/io fla ce cb3flafle HOBa 06/iacT, fla ce 3anmue 
CTOMHOCTra m fla ce Haco4M npenpaTKaTa. McTMHaTa o6a4e e, <-\e cbmecrByBa 
onTMMM3auMfl BtB BnpTya/iHaTa MaiunHa, kohto cnecrflBa cb3flaBaHeT0 Ha 
fly6/inpaifln cmmbo/ihm HM30Be b naMeiTa. Ta3M onTMMM3auMa ce HapM^a 
strings interning (MHTepHMpaHe Ha HM30BeTe) m 6/iaroflapeHMe Ha Hea flBeTe 
npoMeH/iMBM b naMeira ce 3anMCBaT no cneflHMfl Ha^MH: 





Stack 


Heap 




hello 






String@42e816 




* Hello 


same 
String@42e816 





KoraTO MHMUMa/iM3MpaMe npoMeH/iMBa ot TMn string, flMHaMM4HaTa naMeT ce 
o6xo>Kfla m ce npaBM npoBepKa fla/iM TaKaBa ctomhoct Be^e CbmecrByBa. Ako 
cbiflecTByBa, HOBaTa npoMeH/iMBa npocTo 3ano4Ba fla C04M K"bM Hea. Ako He, 
3afle/ia ce macto, cTOMHOcira ce 3anMCBa m pecfiepeHUMflTa npenpama icbM 
HOBaTa 06/iacT. ToBa e bt^mokho, 3aifl0T0 cTpMHroBeTe b Java ca HeM3MeHHM 
m HflMa onacHOCT 3a npoMHHa Ha 06/iacira, co^eHa ot hako/iko npoMeH/iMBM 
eflHOBpeMeHHO. 

Bee naK, aKO He MCKaMe fla M3no/i3BaMe onTMM M3ai_iM?iTa, Mo>KeM M3PM4H0 fla 
cb3flafleM hobm o6eKTM OTTMn string m fla 3aflafleM TexHMTe ctomhoctm: 



String strl = new String ( "Hello" ) ; 
String str2 = new String ( "Hello" ) ; 
System . out .println (( strl==str2 )) ; // false 
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M3BMKBaHeT0 Ha KOHCTpyKTopa Ha K/iaca flupeKTHO 3afle/ia macro b naMerra 
3a npoMeH/iMBaTa m BM"bKBa b Hero cbfltpwaHMeTO v\. BptmaHMHT pe3y/iTaT e 
false, TbM KaTO BCflKa npoMeH/iMBa C04M Ha OTfle/iHO Macro b naMerra: 



Stack 


Heap 


strl 






String@6e278a 






Hello 




str2 






String@821a48 






Hello 





OnepaijMM 3a MaHunysiaujufl Ha cmmbo/ihm hm3ob6 

C/iefl KaTO ce 3ano3HaxMe c ocHOBMTe Ha cuMBO/iHMTe HM30Be m THXHaTa 
cTpyKTypa, MflBa pea Ha MaHnny/iaunaTa mm. LLJ,e nper/ieaaMe c/ienBaHeTO Ha 

TeKCTOBM HM30Be, TbpceHe B C"bfl"bp>KaHMeTO MM, M3B/lM4aHe Ha n0flHM30Be M 

ApyrM onepauMM, komto me hm noc/iy>KaT npM pewaBaHe Ha pea/iHM 
npo6/ieMM. 



CMMBO/1HMT6 HM30Be Ca H6M3M6HMMM! BcsiKa npoMAHa Ha 
npOMSH/IMBa OT THn String Cb3flaBa HOB HM3, B KOMTO Ce 

3anncBa pe3y/iTan>T. TaKa ne onepauMMTe, komto npn/iaraTe 
Ha CMMBO/1HMT6 HM30B6, Bp-binaT KaTO pe3y/iTaT npenpaTKa 
kt»m no/iyneHMn pe3y/iTaT. 

ripMMepMTe 3a o6pa6oTKa Ha cmmbo/ihm HM30Be no-ao/iy M3no/i3BaT 
npoMeH/iMBM OTTMn string. KaKTO Be^e cnoMeHaxMe, npoMeHMTe Ha o6eKTMTe 
ot K/iaca string BptmaT pecpepeHUMfl KbM HOBaTa o6/iacr ot naMerra, b 
koato ce Ha mm pa pe3y/iTarbT. 

B"b3M0>KHa e m o6pa6oTKaTa Ha cmmbo/ihm HM30Be 6e3 cb3flaBaHeT0 Ha hobm 
o6eKTM b naMerra npM BCflKa KopeKUMa. 3a u,ema e cb3flafleH K/iacvr 
stringBuiider, c komto me ce 3ano3HaeM no-flo/iy. 

flo/ienBaHe Ha HM30B6 (kohkbts Ha 141/151) 

flo/ienBaHeTo Ha cmmbo/ihm HM30Be m no/iy^aBaHeTO Ha hob, pe3y/iTaTeH hm3, 
ce HapM^a KOHKaTeHauMa. To MO>Ke aa 6"bfle MSBtpiueHO no 2 Ha^MHa: 4pe3 
MeTOfla concat(...) m/im c onepaTopa +, m/im + = . 

npMMep 3a M3no/i3BaHe Ha cpyHKUM^Ta concat(.) : 



String greet = "Hello, " ; 

String name = "reader!"; 

String result = greet . concat (name) ; 
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M3BMKBaMKM MeTOfla, me flo/ienuM npoMeH/iMBaTa name, kohto e noflafleHa 
KaTO apryMeHT, K"bM npoMeH/iMBaTa greet. Pe3y/iTaTHnaT hm3 me MMa ctom- 
HOCT "Hello , reader ! " . 

BTopnaT BapnaHT 3a KOHKaTeHauna e <-\pe3 onepaTopnTe + v\ + = . TopHMfl 
npuMep MO>Ke fla pea/iM3npaMe 6e3 npo6/ieM v\ no flBaTa Ha^MHa, HanpuMep: 



String greet = "Hello, " ; 
String name = "reader!"; 
String result = greet + name; 



B naMeTra Te3M npoMeH/iMBM me M3me>KflaT no c/ieflHua Ha^MH : 



Stack 



greet 



String@6e278a 



String@2fa8fc 



result 



String@a7b46e 



Heap 



Hello, 



reader ! 



Hello, reader! 



06"bpHeTe BHMMaHne, <-\e bcm^km flo/ienBaHna ,qo HM30Be He npoMeHAT 
cbiuecTByBaiMMTe npoMeH/iMBM, a BptmaT HOBa npoMeH/iMBa KaTO pe3y/iTaT. 
Ako onuTaMe fla flo/ienuM 2 crpm-ira, 6e3 fla rn 3ana3MM b npoMeH/iMBa, 
npoMeHMTe HHMaTfla 6"bflaT cbxpaHeHM. 

B c/iy4afl MO>Ke fla MCKaMe fla flo6aBMM ha KaKBa ctomhoct icbM npoMeH/iMBaTa 
result. C no3HaTMTe hm onepaTopn bt^mokho peiueHne e c/ieflHOTo: 



result = result + " How are you?"; 



3a fla cm cnecTMM noBTopHOTO nucaHe Ha fleK/iapupaHaTa no-rope npoMeH- 
/lMBa, MO>xeM fla M3no/i3BaMe onepaTopa +=: 



result += " How are you?"; 



M b flBaTa c/iy^afl pe3y/iTarbT me 6"bfle eflMH m ch\n,\ "Hello, reader! How 
are you?". 

KtM cuMBO/iHMTe HM30Be MO>KeM fla flo/ienuM m flpyrn flaHHM, komto MoraT fla 
6"bflaT npeflCTaBeHM b Te kcto b bma. B"b3M0>KHa e KOHKaTeHaunaTa c 4nc/ia, 
cmmbo/im, flaTM m flp. Eto eflMH npuMep: 
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String msg = ' 


The number of the beast is: 


r 


int beastNum = 


6 66; 




String result 


= msg + beastNum; 




/ / The number 


of the beast is: 666 





KaKTO BM>KflaMe ot ropHMfl npuMep, ha Ma npo6/ieM fla cbeflMHHBaMe cmmbo/ihm 
HM30Be c flpyrn flaHHM, komto He ca ot ™n string. HeKa nper/ieflaMe ome 
eflMH, rrb/ieH npuMep 3a cnenBaHeTO Ha cmmbo/ihm HM30Be: 



public class Userlnf oExtractor { 

public static void main ( String [ ] args) { 
String firstName = "Svetlin"; 
String lastName = "Nakov"; 

String fullName = firstName + " " + lastName; 
System. out .println (fullName) ; 

// Svetlin Nakov 

int age = 28; 

String nameAndAge = "Name: " + fullName + "\nAge: " + age; 
System . out .println (nameAndAge) ; 
// Name: Svetlin Nakov 
// Age: 28 

} 

} 



"TbpceHe Ha hm3 b flpyr hm3 

KoraTO MMaMe cMMBO/ieH hm3 Cbc 3aflafleH0 c"bfl"bp>KaHMe, 4ecro ce Ha/iara fla 
o6pa6oTMM caMO 4acT ot cTOMHocTra My. 3a fla aBT0MaTM3MpaMe npoueca, 
MO>KeM fla npeTbpcBaMe flafleH ctpmht 3a onpefle/ieHM k/ik)40bm aymm. 

Java n/iaTiJpopMaTa hm npeflOCTaBa 2 MeTOfla 3a TbpceHe Ha HM30Be: 
indexof (...) m lastindexof (...) . Te npeTbpcBaT flafleH CMMBO/ieH hm3 m npoBe- 
pflBaT fla/iM noflafleHMAT KaTO napaMeTbp noflHM3 ce cpeifla b c"bfl"bp>KaHMeTo 
My. Bp"biflaHMAT pe3y/iTaT Ha MeTOflMTe e ua/io 4mc/io. Ako pe3y/iTaTbT e HeoT- 
pMuaTe/iHa ctomhoct, ToraBa TOBa e no3MUMATa, Ha koato e otkpmt rrbpBMflT 

CMMBO/l OT n0flHM3a. AKO MeTOfl"bT BtpHe CTOMHOCT -1, TOBa 03Ha4aBa, 4e 

noflHM3"bT He e otkpmt. HanoMHHMe, 4e b Java MHfleKCMTe Ha cMMBo/iMTe b 
HM30BeTe 3ano4BaT ot 0. 

"TbpceHe b CMMBO/ieH hh3 - npMMep 

Eto m eflMH npMMep 3a M3no/i3BaHe Ha MeTOfla indexof (...) : 



String book = "Introduction to Java book"; 
int index = book . indexOf (" Java ") ; 
System . out .println (index) ; // index = 16 
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B npuMepa npoMeH/iMBaTa book MMa ctomhoct "Introduction to Java book". 
TbpceHeTO Ha noflHM3a "Java" b ropinaTa npoMeH/iMBa me BtpHe ctomhoct 16, 
3amoTO noflHM3"bT e otkpmt b cTOMHOCTTa Ha OTnpaBHaTa npoMeH/iMBa M 
ntpBMflT cmmbo/1 "j" ot TbpceHaTa flyMa ce HaMupa Ha 16-Ta no3nunfl. 

MeTOflMTe indexOf (...) M lastlndexOf (...) npeTbpcBaT C"bfl"bp>KaHMeTO Ha 
TeKCTOBa noc/ieflOBaTe/iHocT, ho b pa3/iM4Ha nocoKa. TbpceHeTO npn ntpBaTa 
dpyHKunfl 3ano4Ba ot Ha^a/iOTO Ha HM3a KbM HeroBi/m Kpafi, a npn BTopaTa 
dpyHKunfl - 0T3afl-Hanpefl. KoraTO ce MHTepecyBaMe ot ntpBua cpeuiHaT 
pe3y/iTaT, ToraBa M3no/i3BaMe indexof (...) . Ako MCKaMe fla npeTbpcBaMe Hi/i3a 
ot HeroBMfl KpaM (HanpuMep 3a OTKpuBaHe Ha nocneflHaTa T04Ka b MMeTo Ha 
flafleH dpafi/i v\nv\ nocneflHaTa HaK/iOHeHa 4epTa b URL aflpec), yMecTHO 
peiueHne e lastlndexOf (...) . 

rioHAKora MCKaMe fla OTKpneM bcm^km cpeiflaHna Ha flafleH noflHM3 b TeKyiflna 
hm3. M3no/i3BaHeTO Ha flBaTa MeTOfla caMo c 1 noflafleH apryMeHT 3a TbpceH 
hm3 He 6m hm CBtpiun/io pa6oTa, 3aifl0T0 BMHarn me Bptiua caMo ntpBOTO 
cpeiflaHe Ha noflHM3a. Eto 3aiuo e B"b3M0>KH0 noflaBaHeTO Ha btopm napaMeTbp 
3a MHfleKc, komto noco4Ba Ha^a/iHaTa no3nu,nfl, ot kohto 3ano4Ba TbpceHeTO. 

Bcmmkm cpemaHMq Ha flaaeiia flyMa - npciMep 

Eto eflMH npi/iMep 3a M3no/i3BaHeTo Ha indexof (...) no flafleHa flyMa v\ 
Ha^a/ieH MHfleKc: OTKpuBaHe Ha bcm^km cpeiflaHna Ha flVMaTa "Java" b flafleH 
TeKCT: 



String quote = "The main subject in the V'Intro Java\"" + 

" book is Java for Java newbies."; 
int index = quote . indexOf ( "Java" ) ; 
while (index != -1) { 

System . out .println (" Java found on index: " + index); 

index = quote . indexOf ( "Java" , index + 1) ; 

} 



l~l"bpBaTa crbnKa e fla HanpaBMM TbpceHe 3a Knic-iOBaTa flyMa "Java". Ako 
AyMaTa e OTKpnTa b TeKcra (T.e. BptiflaHaTa ctomhoct e pa3/iM4Ha ot -1), 
M3Be>KflaMe a Ha K0H30/iaTa v\ npofl"b/i>KaBaMe TbpceHeTO HaflflCHO ot no3M- 
UMaTa, Ha kohto CMe otkpm/im flyMaTa, yBe/ikmeHa c 1. noBTap^Me fleMCTBM- 

eTO, flOKaTO indexOf (...) BtpHe CTOMHOCT -1. 

3a6e/ie>KKa: Ako Ha noc/ieflHua pefl nponycHeM 3aflaBaHeT0 Ha Ha^a/ieH 
MHfleKc, to TbpceHeTO BMHarn me 3ano4Ba oTHa^a/io v\ me Bptiua eflHa v\ 
cbifla ctomhoct. ToBa me flOBefle ao 6e3KpaeH ui/iKb/i Ha npmio>KeHi/ieTO hm. 
Ako n"bK Tbpci/iM fli/ipeKTHO ot MHfleKca, 6e3 fla yBe/iM4aBaMe c eflMHMua, me 
nonaflaMe othobo Ha noc/ieflHua pe3y/iTaT, 4mmto MHfleKc CMe 3annca/in. Eto 
3aifl0 npaBM/iHOTO TbpceHe Ha cneflBam pe3y/iTaT e c apryMeHT index + l. 3a 
lastlndexOf (...) , aHa/iorn4HO, TbM KaTo TbpceHeTO e b o6paTeH pefl, MHfleK- 
cbT ce HaMa/iflBa c eflMHMua. 
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noflpo6HO TbpceHe c indexOf(...) - npwMep 

HeKa npemeflaMe ome eflMH noflpo6eH npi/iMep 3a TbpceHeTO Ha OTfle/iHM 

CMMBO/1M M CMMBO/1HM HM30Be B TeKCT: 

String str = "Java Programming Course"; 

int index = str . indexOf ( "Java" ) ; // index = 0 

index = str . indexOf ( "Course" ) ; // index = 17 

index = str . indexOf ( "COURSE" ) ; // index = -1 

// indexOf () is case sensetive. -1 means "not found" 

index = str . indexOf ( "ram" ) ; // index = 9 

index = str . indexOf ( "r") ; // index = 6 

index = str . indexOf ( "r", 7); // index = 9 

index = str. indexOf ( "r", 10); // index = 20 



Eto KaK M3me>Kfla b naMerra cmmbo/ihuat hm3, b komto TbpcuM: 
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Ako o6"bpHeM BHMMaHne Ha TpeTaTa npoBepKa, me 3a6e/ie>KMM, <-\e TbpceHeTO 
Ha AyMaTa "course" b TeKcra Bp^ma pe3y/iTaT -1, T.e. HsiMa cbOTBeTCTBue. 
BtnpeKM <-\e flyMaTa ce HaMupa b TeKCTa, th e HanncaHa c pa3/iM4eH perncTbp 
Ha 6yKBMTe. MeTOflMTe indexOf (...) v\ lastindexof (...) npaBAT pa3/iMKa Me>K,qy 
Ma/iKM m maBHM 6yKBM. Ako MCKaMe fla nrHopupaMe Ta3M pa3/iMKa, Mo>KeM fla 
3anmueM TeKCTa b HOBa npoMeH/iMBa m fla ro npeBtpHeM KbM TaicbB c 1/13143/10 
Ma/iKM m/im M3Ufl.no maBHM 6yKBM, c/iefl KoeTO fla M3B"bpiii mm TbpceHe b Hero, 
He3aBnceiflO ot perncrbpa Ha 6yKBMTe. 

kl3B/iMMaHe Ha nacr ot hm3 

3a MOMeHTa MOweM caMO fla npoBepuM fla/in flafleH noflHM3 ce HaMupa b 
HaiuMfl TeKCT m Ha KOfl no3Munfl ro OTKpuBaMe. KaK o6a4e fla i^B/ie^eM 4acr 
ot HM3a b OTfle/iHa npoMeH/iMBa? 

PeweHi/ieTo Ha npo6/ieMa hm e MeTOfltT substring (...) . M3no/i3BaMKM 
BtnpocHaTa cjDyHKuna, Mo>KeM fla v\3Bne<-\eM flafleH noflHM3 no 3aflafleHM 
Hana/iHa v\ KpafiHa no3nunfl b TeKCTa. Ako KpaMHaTa no3nunfl 6"bfle 
nponycHaTa, to noflTeKCTbT me 6"bfle KonnpaH ot Ha^a/iHaTa no3nunfl ao Kpaa 

Ha CMMBO/lHMfl HM3. 

M3no/i3BaHeTO Ha flecj)MHMLiMflTa Ha MeTOfla c Ha^a/ieH v\ KpaeH MHfleKC 
M3r/ie>Kfla no to3m Ha^MH : 



String path = "C : \ \Pics\ \Rila2 00 8 . jpg" ; 
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String filename = path . substring ( 8 , 16); 
// filename = "Rila2008" 



ripoMeH/iMBaTa, kohto MaHnny/inpaMe, e path. Th cbfltpwa nvnq flo cfiaM/i ot 
cjjaM/iOBaTa hm cMcreMa. 3a fla npucBOMM MMeTO Ha dpawna Ha HOBa 
npoMeH/iMBa, M3no/i3BaMe substring (8, 16) m B3MMaMe noc/ieflOBaTe/iHOcrra 
ot cmmbo/im, HaMnpaiua ce Ha no3MUMM ot 8 flo 16. Cmmbo/ivt Ha noc/ieflHaTa 
no3Munfl (b c/iyLiafl 16) He ce 3ani/icBa b noflHM3a! 



M3BMKB3H6TO Ha MeTOfla substring (wHfleKcl , HHfleKc2) M3- 
BJiMHa noflHM3 Ha flafleHa npoMeH/iMBa, komto ce HaMupa 

MOKfly HHfleKCl M (HHfl6Kc2 - 1) BK/1 K>H MTe/1 HO. CmMBO/ITsT Ha 

noconeHaTa no3MMnn - nHseKc2 - He ce B3HMa npeflBkifl! 
HanpuMep, aKO iiocohmm substring (5, 10), me 6-bflaT 

H3B/ieMeHH CMMBO/IMTe MOKfly MHfleKC 5 M 9 BK/HOHMTe/lHO, a 

He Me>Kfly 5 m 10! 



MoweM fla pa3me>KflaMe npoMeH/iMBaTa path KaTO MacuB ot cmmbo/im, 3a fla 
npMflo6MeM no-acHa npeflCTaBa 3a MecronojiOKeHMeTO m 6poa cmmbo/im: 
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ripMfl"bp>KaMKM ce K"bM cxeMaTa, M3BMKBaHMAT MeTOfl Tpa6Ba fla 3anMLue 
cMMBO/iMTe ot 8 flo 15 BK/i kjm MTe/i ho (TbM KaTO noc/ieflHMAT MHfleKC He ce 

BKnK)4Ba), a MMeHHO "Rila2008". 



KaK 6MXMe mot/im fla M3BefleM mmcto Ha qbaM/ia m HeroBOTo pa3UJMpeHMe? Tbtf 
KaTO 3HaeM KaK ce 3armcBa n"bT B"bB qbaM/iOBaTa cMCTeMa, mokcm fla 
npoueflMpaMe no c/ieflHMa nnan: 

- TbpcMM nocneflHaTa o6paTHa HaK/iOHeHa 4epTa BTeKCTa; 

- 3anMCBaMe no3MUMATa Ha noc/ieflHaTa HaK/iOHeHa 4epTa; 

- M3B/iM4aMe noflHM3a ot no/iyneHaTa no3kiukm + 1. 

fla B3eMeM othobo 3a npMMep no3HaTMfl hm path. Ako HHMaMe MHqbopMauMfl 3a 
cbfl"bp>KaHMeTo Ha npoMeH/iMBaTa, ho 3HaeM, <-\e e qbaM/iOB nvr, M0>Ke fla ce 
npMfltp^aMe KbM ropHaTa cxeMa: 

String path = "C : \ \Pics\ \Rila2 00 8 . jpg" ; 
int index = path . lastlndexOf ( " \\ " ) ; // index = 7 
String fullName = path . substring (index + 1); 
// fullname = "Rila2 00 8.jpg" 
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Pa3uenBaHe Ha hm3 no pa3fle/iMTe/i 

EflMH ot HaM-rbBKaBMTe MeTOflu 3a pa6oTa etc cmmbo/ihm HM30Be e split (...). 
Tom hm flaBa B"b3M0>KH0CT fla pa3u.enBaMe eflMH crpi/iHr no pa3fle/iMTe/i v\nv\ 
rpyna pa3fle/iMTe/in. HanpuMep, mokcm fla o6pa6oTBaMe npoMeH/iMBa, kohto 
MMa c/ieflHOTO cbfl"bp>KaHMe: 



String listOfBeers = "Amstel, Zagorka, Tuborg, Becks."; 



KaK Mo>KeM fla OTfle/iMM BCflKa eflHa 6npa b OTfle/iHa npoMeH/iMBa m/im fla 
3annujeM bcm^km 6npn b MacuB? Ha nptB nor/iefl MO>Ke fla M3r/ie>Kfla TpyqHO - 
Tpfl6Ba fla TbpcuM c indexof (...) 3a cneuna/ieH cmmbo/i, c/iefl TOBa fla 
OTfle/iflMe noflHM3 etc substring (...) , fla MTepupaMe bcm^ko TOBa b umk1)/i m 
fla 3anncBaMe pe3y/iTaTa BflafleHa npoMeH/iMBa. 

Pa3fle/uiHe Ha Hii3a no mhom<6ctbo ot pa3fle/inTe/in - npciMep 

MMa m flOCTa no-/ieceH v\ rbBKaB Ha^MH fla pa3peuji/iM npo6/ieMa: 



String [] beersArr = listOfBeers . split (" [ ,.]"); 



M3no/i3BaMKM BrpafleHaTa dpyHKLinoHa/mocT Ha split (...), me pa3fle/iMM 
cbfl"bp>KaHMeTO Ha flafleH hm3 no pa3fle/iMTe/iMTe, komto ca noflafleHM KaTo 
apryMeHT Ha MeTOfla. B KBaflpaTHM cko6m ca M3pefleHM bcm^km pa3fle/iMTe/in, 
komto MCKaMe fla M3no/i3BaMe 3a ompaBHa T04Ka npn pa3fle/iflHeTo Ha 
flyMMTe. Bcm4km noflHM30Be, Me>Kfly komto npMCbCTBaT MHTepBa/i, 3aneTaa m/im 
TOMKa, me 6"bflaT OTfle/ieHM v\ 3anncaHM b MacuBa beersArr. 

Bee naK, aKO o6xoamm MacuBa v\ M3BefleM e/ieMeHTMTe My eflMH no eflMH, 
pe3y/iTaTMTe me 6-bflaT: "Amstel", "", "Zagorka", "", "Tuborg", "" v\ "Becks". 
no/iyLiaBaMe 7 pe3y/iTaTa, BMecTO o^aKBaHMTe 4. npn^MHaTa e, <-\e npn pa3fle- 
/lflHeTO Ha TeKCTa ce OTKpuBaT 3 noflHM3a, komto cbfltpwaT 2 pa3fle/iMTe/iHM 
cuMBO/ia eflMH flo flpyr (HanpuMep 3aneTaa, noc/ieflBaHa ot MHTepBa/i). B T03M 
c/iy^aM npa3HM5iT hm3 Me>Kfly flBaTa pa3fle/iMTe/ifl cbiuo e Macr ot BptiflaHMfl 
pe3y/iTaT. 

KaK fla npeMaxHeM npa3HMTe e/ieMeHTM? 

Ako MCKaMe fla nrHopupaMe npa3HMTe HM30Be, B"b3M0>KH0 pa3peiueHMe e fla 
npaBMM npoBepKa npn M3Be>KflaHeT0 mm: 



for (String beer : beersArr) { 
if (! beer . equals ("") ) { 

System. out .println (beer) ; 

} 

} 
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T03M noflxofl o6a4e HHMa fla npeMaxine npa3HMTe HM30Be ot MacuBa. 3aTOBa 
MO>KeM fla npoMeHMM apryMeHTa, komto noflaBaMe Ha MeTOfla spiit(...), KaTo 
Ao6aBMM 3HaKa +: 



String [] beersArr = listOf Beers . split (" [ , .]+"); 



Cnefl Ta3M npoMHHa MacMBvr beersArr me cbfltpwa 4 eneMema - neTupnTe 
flyMM ot npoMeH/iMBaTa listofBeers. flo6aBHMKM n/iroc KbM 3arpafleHMTe 
cmmbo/im, Hue MHCTpyKTupaMe MeTOfla spiit(...) fla pa6oTM no c/ieflHua 

H3H MH '. "BlapHM BCMHKM nOflHM30Be OT fipOMSH/IMBSTS, KOMTO Ca pa3fle- 

zieHM ot MHTepBa/i, 3aneTan m/im tohio. Ako cpeujHeuj flBa m/im noBene 
ctceflHH pa3fle/iMTe/in, cmrraii m 3a eflHH". 

06qcHeHne Ha MeTOfla split(...) 

MeTOfltT split (...) fleMCTBMTe/iHO e eflMH ot Hafi-KOMn/ieKCHMTe m rbBKaBM 
MeTOflu 3a pa6oTa cbc cmmbo/ihm HM30Be. HeroBaTa cfiyHKUMOHa/iHOCT ce 
fli3/i>KM Ha cfiaKTa, ne tom npMeMa KaTo apryMeHT pery/inpeH M3pa3 (regular 
expression). Pery/iapHMflT M3pa3 e cmm Bo/ieH hm3, npeflcraBam MHOwecTBa 
m/im noflMHO>KecTBa. npMMep 3a MHowecrBa m noflMHo>KecTBa ca bcm^km Ma/iKM 

6yKBM; BCMHKM IJMCjDpM; T/iaBHMTe /laTMHCKM 6yKBM OT 'A' flO 'M'j BCM4KM Ma/1 KM 
M T/iaBHM /laTMHCKM M KMpM/lCKM CMMBO/IM, M flp. 06eflMHflBaHeTO Ha MHO" 

>KecTBa no3BO/iflBa no-npeuM3Ha o6pa6oTKa Ha tckctobm flaHHM: M3B/iMHaHe 
Ha onpefle/ieHM pecypcM ot TeKCTOBe, TbpceHe Ha Te/iecjDOHHM HOMepa, otkpm- 
BaHe Ha e/ieKTpoHHa noma b tckct, pa3fle/iHHe Ha bcm^km flyMM b eflHO 
M3peneHMe m t.h. 

KBaflpaTHMTe cko6m c/iy>KaT 3a M3pe>KflaHe Ha OTfle/iHM cmmbo/im, noflMHo- 
>KecTBa m MHO>KecTBa. HanpMMep, 3a fla flecfiMHMpaMe MHO>KecTBO ot bcm^km 
Ma/iKM /laTMHCKM 6yKBM, perynapHMHT M3pa3 me M3r/ie>Kfla TaKa: 



String small = "[a-z]"; 



riO T03M Ha4MH nOC04BaMe MHO>KeCTBOTO OT CMMBO/IM, HaMMpaiflM Ce B 

MHTepBa/ia ot 'a' flO 'z'. Ako MCKaMe fla o6xBaHeM bcm^km Ma/iKM m r/iaBHM 
6yKBM Ha ziaTMHMua m KMpM/iMua, MO>KeM fla flecfiMHMpaMe c/ieflHOTo MHowe- 
ctbo: 



String allLetters= " [a-zA-Za-aA-H] "; 



B CM/ia ca m onepaHflMTe OR, AND m NOT 3a pa6oTa c MHO>KecTBa. MoweM, 
HanpMMep, fla pa3fle/iMM flafleH tckct no bcm^km cmmbo/im, komto He ca 
UMcfjpM: 



String nan = " [ A 0-9] "; 



B"b3M0>KH0 e M3rpa>KflaHeTO Ha c/io>khm pery/iapHM M3pa3M, M3rpafleHM ot 
mhoto o6eflMHeHMfl m ce^eHMa Ha MHO>KecTBa. Te MoraT fla 6"bflaT M3no/i3BaHM 



458 BtBefleHne b nporpaMnpaHeTO c Java 



3a 3aflaBaHe Ha Ha6op ot pa3fle/iMTe/in npn M3no/i3BaHeTO Ha spiit(...), 3a 
TbpceHe Ha noflHM3, cbBnaaam. c onpeae/ieH iua6/iOH, v\nv\ 3a 3aMecTBaHe Ha 
eflMH hm3 c flpyr no onpefle/ieHM KpnTepnn. 

Pery/inpHM M3pa3M - no/ie3HM kohctpykmhm 

CbmecTByBaT npeflecf)MHMpaHM K/iacoBe, komto o6o6maBaT 4ecro M3no/i3BaHM 
MHO>KecTBa. Hakom ot tax ca: 

- . (CMMBOJIVT TOHKa) - 06XBaiJ4a BCMHKM B"b3MO>KHI/1 CMMBO/1M (MO>Ke fla 

npuxBaiua v\nv\ He o6o3Ha4eHMflTa 3a hob pea) 

- \d - o6xBama bcm^km uncjDpn (eKBMBa/ieHTHO Ha [0-9] ) 

- \d - o6xBama bcm^km cmmbo/im, komto He ca uncfjpn (eKBMBa/ieHTHO Ha 
[ A 0-9]) 

- \s - 3HaK 3a MHTepBa/in: [ \t\n\xOB\f\r] 

- \S - BCM4KM 3HaUM, OCBeH Te3M 3a MHTepBa/in: [ A \s] 

- \w - BCM4KM CMMBO/IM, C4MTaHM 3a flyMa: [a-zA-Z_0-9] 

- \w - eKBMBa/ieHTHO Ha [ A \w] 



KoraTo M3no/i3BaTe npenecpMHMpaHMTe K/iacoBe b Java, He 
3a6paBflMTe, ne o6paTHaTa HaK/ioHeHa nepTa e eKpaHnpani 

3HaK! flO T33M npMHMHd e Heo6xOflMMO A3 flo6aBHMe ouie 

eflHa o6paTHa HaK/ioHeHa nepTa, 3a fla M3no/i3BaMe npefle- 
cpMHupaHMTe K/iacoBe. 



M3no/i3BaHe Ha npeaecpMHupaHM K/iacoBe - npuMep 

Ako MMaMe cuMBo/ieH hm3, npeacTaBflm. onpocTeH KaTa/ior Ha npoflyKTMTe b 
Mara3MH 3a TexHMKa, to flaHHMTe b Hero me 6"bflaT npeflCTaBeHM KaTo abomkm 
MMe Ha npoflyKT: ueHa Ha npoayKTa b zieBa. U4e cb3flafleM npocTa nporpaMa, 
M3no/i3BaiMa MeTOfla split (...), kohto rrbpBo i/i3Be>K,qa Ha eKpaHa caMo 
npoflyKTMTe ot KaTa/iora (6e3 npn,qpy>KaBam.i/rre rn ueHu), a c/iefl TOBa 
M3nMCBa eflMHCTBeHO cnncbK ot ueHMTe. 



public class CatalogApplication { 

public static void main ( String [ ] args) { 
String catalog = 

"MicrowaveOven : 17 0, \n" + 

"AudioSystem: 125, \n" + 

"TV: 315, \n" + 

"Refrigerator: 4 00"; 
System . out .print In (catalog) ; 
/* MicrowaveOven: 17 0, 

AudioSystem: 125, 

TV: 315, 



l~/iaBa 13. Cmmbo/ihm HM30Be 



459 



Refrigerator: 400 */ 

String [] products = catalog . split ("[ \\d\ \s ,:]+") ; 
for(String product : products) { 
System. out .print (product + " "); 

} 

// MicrowaveOven AudioSystem TV Refrigerator 
System. out .print In ( ) ; 

String [] prices = catalog . split ( "\ \D+" ) ; 
for(String price : prices) { 

System. out .print (price + " "); 

} 

// Result: 170 125 315 400 

} 

} 



CrpyKrypaTa Ha KaTa/iora e eflHOTi/mHa: MMe_Ha_npoflyKT: ueHa, nocnefl- 
BaHM ot hob pefl. ripn ntpBOTO pa3fle/iflHe M3no/i3BaMe K/iaca \d, KaTO pa3fle- 
/lflMe TeKCTa Ha bcm^km cmmbo/im, komto He ca uncjDpn. Cnefl TOBa, 3a fla 
M3BefleM eflMHCTBeHO MMeHaTa Ha npoflyKTMTe, M3no/i3BaMe no-cno>KHO 
MHO>KecTBo: [\d\s,:], KoeTO o6xBaiua bcm^km u,w£pn, BCM4KM MHTepBa/lM 
(Heo6xoflMMO hm e 3a npeMaxBaHeTO Ha pa3CT0flHMflTa v\ 3Hau,nTe 3a hob pefl), 
3aneTan v\ flBoeTC-mfl. 

Bn>KflaTe, <-\e npeflu M3no/i3BaHMTe K/iacoBe e Heo6xoflMMO nocraBHHeTO Ha 
oifle eflHa HaK/iOHeHa 4epTa, koato yKa3Ba, <-\e HaK/iOHeHaTa 4epTa ot 
flecjDMHMUMflTa Ha K/iaca He e eKpaHnpaifl cmmbo/i. 

MoraT fla 6"bflaT flecjjuHnpaHM mhoto no-c/io>KHM v\ npeun3HM pery/iapHM 
M3pa3M, komto fla peujaBaT no-cneuncjDMLiHM npo6/ieMM. 

noBe^e MHcfiopMauMfl 3a pery/iapHMTe M3pa3M v\ KaKfla ce B"b3no/i3BaMe ot tax 
b Java Nio>Ke fla oTKpneTe b ypounTe Ha Sun: iava.sun.com/docs/ 
books/tutorial/essential/reqex/ v\nv\ b OH/iaMH Java API cneuncfjuKaunaTa: 
java .sun, com/ja vase/ 6/docs/api/java/util/reqex/Pattern. html . 

3aM5iHa Ha noflHko c flpyr 

ripn Heo6xoflMMOCT pa3no/iaraMe m c totobm MeTOflu 3a noflMHHa Ha eflMH 
noflHM3 c flpyr. ToBa MO>Ke fla ce Ha/io>KM, aKO CMe flonycHa/in eflHa m cbma 
TexHM^ecKa rpeiuKa npn B"bBe>KflaHe Ha email aflpeca Ha flafleH noTpe6nTe/i b 
ocjDnuna/ieH flOKyMeHT. HflMa crpaLUHO - MaKap b u,env\9\ flOKyMeHT aflpecvr Ha 
noTpe6nTe/ifl fla e crpeweH, MO>Ke fla ro 3aMeHMM c noMOurra Ha MeTOfla 
replace (...) : 



String doc = "Hello, some@mail.bg, " + 

"you have been using some@mail.bg in your registration."; 
String fixedDoc = doc . replace ( "some@mail .bg" , "osama@laden . a f " ) ; 
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System. out .println (f ixedDoc) ; 



n "bp bo Ha 4 a/i h mat hm TeKCT c"bfl"bp>Ka npeflxoflHMfl KOHTaKT Ha noTpe6nTe/ifl : 
some@maii.bg. C/iefl KopeKUMATa ot Haiua CTpaHa v\ 3aMecTBaHeT0 Ha HM3a c 
MeTOfla replace (...) , BCM4KM npeflxoflHM MecTa, Ha komto e cpemaH cTapnaT 
HM3, ca 3aMeHeHM CbC ctomhoct osama@laden .af . 

Pea/iM3npaH e v\ eKBM Ba/ieHTeH, ho yHMBepca/ieH BapnaHT, komto 3aMecTBa 
noflHM30BeTe, OTroBapaiMM Ha flafleH pery/iapeH M3pa3. KoraTO ce Ha/iara fla 
pa6oTMM c no-o6ma MHcjDopMaunfl, Ha noMom hm MflBa MeTOfla repiaceAii (...) . 

3aM$iHa Ha Te/iecpOHM ct»c 3Be3flMMKM - npMMep 

Ako MMaMe c/iy>Ke6eH flOKyMem", komto ce i/i3no/i3Ba caMO b ocfiMca, m b Hero 
MNia /1MMHM flaHHM, MO>KeM fla vv\ ueH3ypnpaMe, npeflu fla rn npaTMM Ha 
K/ineHTa. HanpuMep, MMa B"b3M0>KH0CT fla ueH3ypnpaMe bcm^km HOMepa Ha 
mo6m/ihm Tenedponw v\ fla rn 3aMecTMM etc 3Be3flM4KM. 3aflaHneTo e pea/iM3M- 
paHO b c/ieflBaiflMfl npuMep: 



String doc = "Smith's number: 0892880022 \n"+ 
"Franky can be found at 0853445566 \n" + 
"so as Steven - 0811654321"; 

replacedDoc = doc . repiaceAii ( " ( 0 8 ) [ 0-9 ] { 8 } " , »$i********») ; 

System . out .println (replacedDoc) ; 



M3xofl"bT Ha K0H30/iaTa M3me>Kfla TaKa: 



Smith's number: 08********** 
Franky can be found at 08********** 
so as Steven - 08********** 



06flCHeHne Ha apryMeHTMTe Ha replaceAII(...) 

B ropHMfl cJjparMeHT ot koa M3no/i3BaMe pery/iapeH M3pa3, c komto OTKpuBaMe 
bcmhkm Te/iedpoHHM HOMepa b 3aflafleHMfl hm TeKCT. npoMeH/iMBaTa, KOflTO 
MMMTMpa flOKyMeHTa c TeKCTOBMTe flaHHM, e doc. B Hea ca 3armcaHM, noflo6HO 
Ha Te/iecj)OHeH yKa3aTe/i, hako/iko MMeHa Ha K/iMeHTM, npnflpy>KeHM ot Tex- 
HMTe Te/iedpoHHM HOMepa. Ako MCKaMe fla npeflna3MM ko HTa KTMTe ot HenpaBO- 
MepHO M3no/i3BaHe v\ >Ke/iaeM fla ueH3ypnpaMe Te/iedpoHHMTe HOMepa, to MO>Ke 
fla 3aMeHMM bcm^km mo6m/ihm Te/iedpoHM etc 3Be3flM4KM. npneMaMKM, 4e 
Te/iecj)OHMTe ca 3anncaHM nofl dpopMaT: "08 + 8 unc^pn", MeTOflvr 
repiaceAii (...) OTKpuBa BCM4KM cbBnafleHMfl Ha flafleHMfl dpopMaT m rn 
3aMecTBa c: "08********". PerynapHi/mT M3pa3, OTroBopeH 3a oTKpuBaHeTo 
Ha HOMepaTa, e "(08)[0-9]{8}" - npocra npoBepKa 3a bcm^km noflHM30Be b 
TeKCTa, M3rpafleHM ot KOHcraHTaTa "08" v\ c/ieflBaHM ot to^ho 8 cuMBO/ia b 
MHTepBa/ia ot 0 flo 9. npi/iMepvr Mowe fla 6"bfle flon"b/iHMTe/iHO noflo6peH 3a 
nofl6npaHe Ha HOMepaTa caMO ot flafleHM mo6m/ihm onepaTopn, 3a pa6oTa c 
Te/ie<JpoHM Ha 4y>KflecTpaHHM Mpe>KM v\ flp., ho 3a u,ema Ha npuMepa e 
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i/i3no/i3BaH onpocTeH BapnaHT. JlMTepa/ivr "08" e 3arpafleH ot Kptr/in cko6m. 
Te cny>KaT 3a o6oco6flBaHe Ha OTfle/iHa rpyna ot perynapHMfl M3pa3. rpyni/rre 
MoraT fla 6"bflaT M3no/i3BaHM 3a o6pa6oTKa caMO Ha onpefle/ieHa 4acr ot 
M3pa3a, BMecTO u,env\a. B Hawi/m npuMep, rpynaTa e M3no/i3BaHa b 3aMecr- 
BaHeTO - OTKpnTMTe cbBnafleHMfl ca 3aMecreHM c - reKCTbT ot 

ntpBaTa rpyna Ha perynapHMfl M3pa3 + nocneflOBaTe/iHM 8 3Be3flM4KM 3a 
ueH3ypaTa. TbM KaTO flecfiMHupaHaTa ot Hac rpyna BMHarn e KOHCTaHTa - 08, 
to 3aMecTeHM5iT TeKCT me 6"bfle b^b cjDopMaT: 08********. 

llpeMMHaBaHe kt»m r/ia bhm m ms/i km 6y kbm 

noHAKora MMaMe Hy>K,qa fla npoMeHMM cbfltpwaHMeTo Ha cuMBo/ieH hm3, TaKa 

He BCM4KM CMMBO/1M B HerO fla 6"bflaT caMO C maBHM M/1M Ma/1 KM 6yKBM. flBaTa 

MeTOfla, komto 6nxa hm cb^plum/im pa6oTa b c/iy^aa, ca toLowerCase ( ) m 

toUpperCase ( ) . n^pBaTa CfjyHKUMfl KOHBepTMpa BCM4KM maBHM 6y KBM K"bM 

Ma/i km: 



String text = "All Kind OF LeTTeRs"; 
System . out .print In (text . toLowerCase ( ) ) ; 
// all kind of letters 



B npMMepa ce BM>Kfla, <-\e bcm^km maBHM 6yKBM ot TeKcra cmchht perMCTbpa 

CM M Ue/lMflT TeKCT OCTaBa M3UA/10 C Ma/1 KM 6yKBM. 

Ako MCKaMe fla cpaBHMM BtBefleH bxoa ot noTpe6MTe/ia m He cMe cMrypHM no 
KaK"bB to4ho Ha^MH e HanMcaH tom, MO>KeM fla yeflHaKBMM perMCTbpa Ha 
6yKBMTe m fla ro cpaBHMM c flecfiMHMpaHaTa ot Hac KOHCTaHTa. no to3m Ha^MH 
He npaBMM pa3/iMKa 3a Ma/iKM m maBHM 6yKBM. HanpMMep, aKo MMaMe BxofleH 
naHe/i Ha noTpe6MTe/ia, b komto B"bBe>KflaMe MMe m napo/ia, m HHMa 3Ha4eHMe 
fla/iM napo/iaTa e HanMcaHa c Ma/iKM, m/im maBHM 6yKBM, MO>Ke fla HanpaBMM 
noflo6Ha npoBepKa: 



String passl = "Parola"; 








String pass2 = "PaRoLa"; 








String pass3 = "parola"; 








boolean isEqual; 








isEqual = pass 1 . toUpperCase ( ) 


. equals ("PAROLA") 


• // 


true 


isEqual = pass2 . toUpperCase ( ) 


. equals ("PAROLA") 


• // 


true 


isEqual = pass3 . toUpperCase ( ) 


.equals ("PAROLA") 


• // 


true 



B npMMepa cpaBHHBaMe 3 napo/iM c eflHaKBO cbfl"bp>KaHMe, ho pa3/iM4eH 
perMCTbp, KaTO npM KpaMHaTa npoBepKa c"bfl"bp>KaHMeTO mm e eKBMBa/ieHTHO 
Ha "PAROLA". B T03M c/iynaM Ma/iKO o6e3CMMc/iflMe fleMCTBMeTO Ha MeTOfla 
equals IgnoreCase (...) , KaTO flecjDMHMpaMe npOBepKaTa p-bHHO. 
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FlpeMaxBaHe Ha npa3HO npocTpaHCTBO b Kpan Ha hm3 

B"bBe>KflaMKM TeKCT B"bB dpawn m/im npe3 K0H30/iaTa, noHAKora ce noflBHBaT 
'napa3MTHn' MHTepBa/in b Ha^a/iOTO m/im b Kpaa Ha TeKCTa. B Ha^a/iOTO m/im 
c/iefl Kpaa Ha flafleHa npoMeH/iMBa Mowe fla ce 3anMLue HeBO/iHO hhkom flpyr 
MHTepBa/i m/im Ta6y/iaunfl, komto fla He MoraT fla ce ao/iobht Ha nptB nor/iefl. 
ToBa MO>Ke fla He e cbmecrBeHO, ho aKO Ba/inflnpaMe noTpe6nTe/icKM flaHHM, 
6m 6m/io npo6/ieM ot r/ieflHa T04Ka Ha npoBepKa cbfltpwaHMeTO Ha BxoflHaTa 
MHcfiopMauMfl. Ha noMom MflBa MeTOflvr trim() - tom ce rpn>KM MMeHHO 3a 
npeMaxBaHeTO Ha napa3MTHMTe npa3HM MecTa. M3BMKBaMKn MeTOfla Ha 
npoMeH/iMBa ot Tun string, koato MMa npa3HM MecTa b Ha^a/iOTO m/im Kpaa, 
tom me ce norpn>KM 3a npeMaxBaHeTO mm. l~lpa3HMTe MecTa MoraT fla 6"bflaT 
MHTepBa/iM, Ta6y/iauMfl, hobm peflOBe m flp. 

Ako b npoMeH/iMBaTa fileData cMe npo^e/iM cbfltpwaHMeTo Ha <JpaM/i, b komto 
e 3anMcaH0 MMe, a nMiueMKM TeKCTa m/im npeo6p"biuaMKM ro ot eflMH dpopMaT b 
flpyr ca ce no^BM/iM napa3MTHM MHTepBa/iM, npoMeH/iMBaTa MO>Ke fla M3i~/ie>Kfla 
no noflo6eH Ha^MH: 



String fileData = " \n\n Mario Peshev 



Ako M3BefleM c"bfl"bp>KaHMeTO Ha K0H30/iaTa, me no/iy^MM 2 npa3HM pefla, 
noc/ieflBaHM ot hhko/iko MHTepBa/ia, TbpceHOTo ot Hac MMe m oiue hhko/iko 
flon"b/iHMTe/iHM MHTepBa/ia b Kpaa. Tbtf KaTo Ha Hac hm e Heo6xoflMMo caMo 
MMeTo, MO>Ke fla peflyuMpaMe MHcfjopMauMsiTa ot npoMeH/iMBaTa m fla npeMax- 
HeM HeHy>KHMTe MHTepBa/iM : 



String reduced = f ileData . trim ( ) ; 



KoraTO M3BefleM noBTopHO MHcfiopMauMflTa Ha K0H30/iaTa, c"bfl"bp>KaHMeTO me 
6"bfle "Mario Peshev", 6e3 He>Ke/iaHMTe MHTepBa/iM. 

nocTponBaHe Ha cmmbo/ihm HM30Be. StringBuilder 

KaKTo Ka3axMe no-rope, cmmbo/ihmt6 HM30Be b Java ca HeM3MeHMMM. ToBa 
03Ha4aBa, <-\e bcm>hkm KopeKUMM, npM/ioweHM Btpxy cbmecrByBam hm3, 
BptmaT KaTo pe3y/iTaT hob cmmbo/ich hm3. HanpMMep, M3no/i3BaHeTo Ha 
MeTOflMTe replace(...) , toUpperCase () , trim() He npoMeHflT CTpMHra, 3a 
komto ca M3BMKaHM, a 3afle/iflT HOBa 06/iacT b naMerra, b kohto ce 3anMCBa 
hoboto c"bfl"bp>KaHMe. ToBa MMa mhoto npeflMMCTBa, ho b hakom c/iy^aM MO>Ke 
fla hm Cb3flafle npo6/ieMM c npoM3BOflMTe/iHOCTTa Ha npM.no>KeHMflTa hm, aKO 
He 3HaeM Ta3M cbiuecTBeHa oco6eHOCT. 

flo/iermHe Ha HM30B6 b mmktd/i: HMKora He ro npaseTe! 

noflo6eH npo6/ieM MO>Ke fla cpemneM, KoraTO ce onMTaMe fla cbeflMHABaMe 
cmmbo/ihm HM30Be b uMKb/i, 6e3 3Ha4eHMe ot TOBa fla/iM KOHKaTeHauMATa e 
M3B"bpiueHa 4pe3 concat(...) MeTOfla m/im c onepaTopMTe + m + = . npo6/ieM"bT 
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e npflKo cB"bp3aH c o6pa6oTKaTa Ha HM30BeTe m flMHaMM4HaTa naMeT, b kohto 
ce cbxpaHABaT Te. 

KaK pa6oTM cbeflMHHBaHeTO Ha HM30Be? 

Bene ce 3ano3HaxMe c npou.e,qypaTa no cbeai/ii-mBaHe Ha HM30Be b Java, fla 
B3eMeM 3a npuMep 2 flecfinHnpaHM npoMeH/iMBM stri v\ str2 ot Tun string, 

KOMTO MM3T CTOMHOCTM CbOTBeTHO "Super" M "Star". B XMMna (flMHaMM4HaTa 

naMeT) MMaMe flBe 06/iacTM, b komto ce cbxpaHHBaT cto mho cTMTe . 3aflaHaTa 
Ha stri m str2 e fla na33T npenpaTKa KbM aflpecnTe b naMeira, Ha komto ce 
HaMMpaT 3anMcaHMTe ot Hac flaHHM. HeKa cb3flafleM npoMeH/iMBa result v\ v\ 
npMflafleM cTOMHOcira Ha flpyrMTe 2 HM3a. OparMeHTvr ot koa 3a cb3flaBaHeT0 
m flecjjMHupaHeTO Ha TpnTe npoMeH/iMBM 6m M3Me>Kfla/i TaKa: 



String 


stri = 


"Super " ; 


String 


str2 = 


"Star"; 


String 


result 


= stri + str2; 



C"b3flaBaHeT0 Ha npoMeH/iMBaTa result me 3afle/in HOBa 06/iacT ot 
flMHaMM4HaTa naMeT, b kohto me 3annuje pe3y/iTaTa ot stri + str2, komto e 
"SuperStar". Cnefl TOBa caMaTa npoMeH/iMBa me na3M aflpeca Ha 3afle/ieHaTa 
06/iacT. KaTo pe3y/iTaT me MMaMe 3 06/iacTM b naMeira, KaKTO m 3 pecf)epeH- 

U.MM K"bM TAX. TOBa e yfl06HO M flCHO, HO Cb3flaBaHeT0 Ha HOBa 06/iacT, 

3anncBaHeTo Ha ctomhoct, cb3flaBaHeT0 Ha HOBa npoMeH/iMBa m pecfiepMpa- 
HeTo m K"bM naMeira e BpeMeoTHeMam npou.ec, komto 6m 6m/i npo6/ieM npM 
MHoroKpaTHOTO My noBTapaHe b umki^/i. 

3a pa3/iMKa ot flpyrM e3MUM 3a nporpaMMpaHe, b Java He e flecfiMHMpaHo 
noHATMeTo "flecTpyKTop", T.e. He e Heo6xoflMMO p"b4H0T0 ocBo6o>KflaBaHe Ha 
o6eKTMTe, 3anMcaHM b naMeira. CbmecrByBa cneu.Ma.neH MexaHM3"bM, Hape^eH 
garbage collector (cMcreMa 3a noHMCTBaHe Ha naMeira), komto ce 
rpM>KM 3a M34MCTBaHeT0 Ha HeM3no/i3BaHaTa naMeT m pecypcM. CMCTeMaTa 3a 
noHMCTBaHe Ha naMeira e OTroBopHa 3a ocBo6o>KflaBaHeTO Ha flMHaMM4HaTa 
naMeT, KoraTO Bene He ce M3no/i3Ba. Cb3flaBaHeT0 Ha mhoto o6eKTM, npMflpy- 
>KeHM c MHo>KecTBo pecf>epeHu.MM b naMeira, e BpeflHO, 3amoTO 3an"b/iBaT 
naMeira m ce Ha/iara aBT0MaTM4H0T0 M3n"b/iHeHMe Ha garbage collector ot 
BMpTya/iHaTa ManiMHa. ToBa OTHeMa HeMa/iKO BpeMe m 3a6aBH uhjiocthoto 
Msnt/iHeHMe Ha npoueca. 

3a mo AO/ien$iHeTO Ha HM30Be b umki>/i e noma npaKTMKa? 

fla npMeMeM, Me MMaMe 3a 3afla4a fla 3anMiueM 4Mc/iaTa ot 1 ao 5000 b 
npoMeH/iMBa ot TMn string. KaK MO>KeM fla peiuMM 3afla4aTa c floceraiuHMTe 

CM 3HaHMfl? EflMH OT HaM-/ieCHMTe Ha4 MHM 3a MMn.TieMeHTaU.Mfl e Cb3flaBaHeT0 

Ha npoMeH/iMBaTa, kohto cbxpaHHBa 4Mc/iaTa, m 3aB"bpTaHeT0 Ha umki^/i ot 1 
AO 5000, b komto bchko 4mc/io ce flo/ienBa KbM BtnpocHaTa npoMeH/iMBa. 
Pea/iM3MpaH0 Ha Java peiueHMeTO 6m M3me>Kfla/io TaKa: 
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String collector = "Numbers: " ; 
for (int idx = 1; idx <= 5 00 0; idx++) { 
collector += idx; 

} 



M3n"b/iHeHneT0 Ha ropi-ma koa me 3aB"bp™ umcb/ia 5000 nvn/i, KaTO cnefl 
bcako 3aB"bpTaHe me flo6aBH TeKyiuna MHfleKc icbM npoMeH/iMBaTa collector. 
CroMHOcrra Ha npoMeH/iMBaTa cnefl Kpaa Ha M3n"b/iHeHneT0 me 6"bfle: 
"Numbers: 12345678910111213141516..." (c MHoroTOMne ca 3aMecTeHM 
ocTaHa/iMTe 4ncna ot 17 ,qo 5000 c ue/i OTHOci/rre/iHa npeflcraBa 3a 
pe3y/iTaTa). 

BepoflTHO He bm e HanpaBM/io Bne^aT/ieHne 3a6aBHHeTO npn M3n"b/iHeHne Ha 
cfiparMeHTa. BcbiuHocT M3no/i3BaHeTO Ha KOHKaTeHaunaTa b unK"b/i e 3a6aBM/ia 
3Ha4MTe/iH0 HopMa/iHOTO pa3BMTne Ha npoueca v\ Ha cpeflH0CTaTMCTM4ecKn 
npouecop (icbM aBrycT 2008 r.) MTepaunflTa Ha u,i/iK"b/ia OTHeMa 2-4 ceKyHfln. 
no/i3BaTe/iflT Ha nporpaMaTa hm 6m 6m/i flocra cKenTM4H0 HacTpoeH, aKO ce 
Ha/iara fla 4aKa hhkojiko ceKyHflu 3a Hem.o e/ieMeHTapHO, KaTO cnenBaHe Ha 
4nc/iaTa ot 1 AO 5000. OcBeH TOBa b cny^afl 5000 e caMO npuMepHa KpafiHa 
T04Ka. KaKBo /in me 6"bfle 3a6aBHHeTO, aKO BMecTo 5000, noTpe6nTe/iflT MNia 
Hy>Kfla ot 4nc/iaTa flo 50000? npo6Bam"e! 

KoHKaTeHMpaHe b umki>/i c 50000 MTepauiMM - npiiMep 

HeKa fla pa3BneM ropHna npuMep. ritpBo, me npoMeHMM KpaMHaTa T04Ka Ha 
UMKb/ia ot 5000 Ha 50000. Btopo, 3a fla OT^eTeM npaBM/iHO BpeMeTo 3a 
M3n"b/iHeHne, me M3Be>KflaMe Ha KOH30/iaTa TeKymaTa flaTa v\ 4ac npeflu m 
cnefl nsnt/iHeHneTO Ha umcb/ia. TpeTO, 3a fla bmamm, <-\e npoMeH/iMBaTa 
cbfl"bp>Ka >Ke/iaHaTa ot Hac ctomhoct, me M3BefleM 4acr ot Hea Ha K0H30/iaTa. 
ripuHMHaTa fla He M3Be>KflaMe ua/iaTa npoMeH/iMBa e, <-\e K0H30/iaTa MMa 
6ycjDep c onpefle/ieH pa3Mep v\ npn cTaHflapTHM HacTpoMKM He MO>xe fla M3Befle 
nt/iHaTa Ha npoMeH/iMBaTa. Ako MCKaTe fla ce yBepnTe, <-\e ua/iaTa ctomhoct e 
3anaMeTeHa, MO>Ke fla yBenw-\v\Te p"b4Ho pa3Mepa Ha 6ycf>epa ot HacrpoMKi/rre 
Ha KOH30/iaTa Ha Eclipse (Window | Preferences | Run/Debug | Console) 
M/iM fla 3anniueTe cbfltpwaHMeTO Ha npoMeH/iMBaTa b tckctob <$av\n. 

KpaMHMAT BapnaHT Ha npuMepa 6m M3me>Kfla/i TaKa: 



import j ava . util . Date; 

public class NumbersConcatenator { 

public static void main ( String [ ] args) { 
System . out .println (new Date ( ) ) ; 

String collector = "Numbers: "; 
for (int idx = 1; idx <= 50 00 0; idx++) { 
collector += idx; 

} 
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System . out .print In (collector . substring ( 0 , 1024 ) ) ; 
System, out .println (new DateO); 

} 

} 



ripn M3n"b/iHeHneTo Ha npuMepa b K0H30/iaTa ce M3Be>KflaT flaTa v\ Mac Ha 
CTapTupaHe Ha nporpaMaTa, 0Tpa3"bK ot ntpBi/rre 1024 cuMBo/ia ot npoMeH- 
/lMBaTa, KaKTO v\ flaTa v\ Mac Ha 3aB"bpiuBaHe Ha nporpaMaTa. npi/iMi/maTa fla 
crrpeweM ntpBUTe 1024 cuMBO/ia e, Me caMOTO OTneMaTBaHe Ha ro/iflM o6eM 
TeKCTOBa MHcjDopMaunfl Ha K0H30/iaTa OTHeMa flOCTa BpeMe, a Hue MCKaMe fla 
M3MepnM caMO BpeMeTO 3a M3MMc/ieHMflTa 6e3 BpeMeTO 3a OTneMaTBaHe Ha 
pe3y/iTaTa. HeKa bmamm npuMepHna M3xofl ot nsnt/iHeHneTo: 

r* Problems I @ Javadoc I Ej, Declaration 1 S Console £3 ItA Servers I [D Properties X 
<terminated> NumbersConcatenator [Java Application] C:\Program Files\Java\jre 1,6. 0_03\bin\javaw.exe (23,08.2 
Sat Aug 23 18:09:29 EEST 2008 

Numbers: 123456789101112131415161718192021222324252 627282930313233343; 
Sat Aug 23 18: 18:28 EEST 2008 

I 



< i ni i 

C MepBeHa /imhma e noflMepTaH TafiMepvr b HaMa/iOTo Ha nporpaMaTa, a Cbc 
3e/ieHa - HefiHMHT Kpafi. 06"bpHeTe BHMMaHne Ha BpeMeTO 3a M3n"b/iHeHne - 
noMTM 9 MMHyTn! npeflCTaBeTe cm, aKo npn CTapTupaHe Ha onepaunoHHaTa 
cucTeMa Tpa6Ba fla MaKaTe 9 Mi/my™, 3a fla no/iyMMTe cbo6meHi/ie 3a npi/iBeT- 
CTBue m TeKymaTa flaTa? noflo6HO M3MaKBaHe e HeflonycTMMO 3a noflo6Ha 
3aflaMa. 

06pa6oTKa Ha cmmbo/ihm HM30B6 b naMeira 

npo6/ieM"bT c fl"b/iroTpaMHaTa o6pa6oTKa Ha umcb/ia e cB"bp3aH MMeHHO c 
pa6oTaTa Ha cTpuHroBeTe b naMeira. BcflKa eflHa MTepauna cb3flaBa hob 
o6eKT b flMHaMMMHaTa naMeT i/i HacoMBa pect>epeHu,MflTa icbM Hero. npouecvr 
M3MCKBa onpefle/ieHO cf)M3MMecK0 BpeMe. 

Ha BCHKa cTbnKa ce c/iyMBaT hhkojiko Hema: 

1. 3afle/ia ce 06/iacT ot naMeira 3a 3anncBaHe Ha pe3ynraTa ot 
AO/ienBaHeTO Ha nopeflHaTa u,w3ppa. Ta3M naMeT ce M3no/i3Ba caMO 
BpeMeHHO, flOKaTO ce M3n"b/iHflBa AO/ienBaHeTO, v\ ce HapuMa 6y<t>ep. 

2. npeMecTBa ce cTapn^T hm3 b hobo 3afle/ieHMfl 6ycf)ep. Ako HM3VT e flt/rbr 
(npuMepHO 1 MB m/im 10 MB), TOBa MO>xe fla e flOCTa 6aBHa onepauna! 

3. flo/iena ce nopeflHaTa uncjDpa K"bM 6ycf)epa. 

4. Bycf)ep"bT ce npeo6pa3yBa b cuMBO/ieH hm3. 



466 BtBefleHne b nporpaMnpaHeTO c Java 



5. CTapuflT hm3, K3KT0 m BpeMeHHMAT 6ycf>ep, ocTaBaT He M3 no/13 BaHM m no 
HAKoe BpeMe 6nBaT yHMmo>KeHM ot cucTeMaTa 3a no^ncTBaHe Ha 
naMerra (garbage collector). ToBa cbmo MO>Ke fla e 6aBHa onepauna. 

Mhoto no-e/ieraHTeH m yqa^eH Ha^MH 3a KOHKaTeHnpaHe Ha HM30Be b unKb/i e 

M3 no/13 BaHeTO Ha K/iaca StringBuilder. 

nocTponBaHe m npoMAHa Ha hi/i30b@ ct>c StringBuilder 

java.lang. StringBuilder e K/iac, KOMTO c/iy>KM 3a nocrpoflBaHe M npoMflHa 
Ha cmmbo/ihm HM30Be. Tom npeoflonaBa npo6/ieMMTe c 6"bp30fleMCTBneTo, 

KOMTO B"b3H MKB3T npM KOHKaTeHMpaHe Ha HM30Be OT Tun string. K/iacvr e 

M3rpafleH nofl cjDopMaTa Ha MacuB ot cmmbo/im m TOBa, KoeTO Tpa6Ba fla 3HaeM 
3a Hero, e <-\e MHcjjopMaunflTa b Hero He e Hen3MeHMMa - npoMeHMTe, komto ce 
Ha/iaraT b npoMeH/iMBMTe ot ™n StringBuilder, ce MSBtpiuBaT b eflHa v\ 
cbifla 06/iacT ot naMeira (6yc})ep), KoeTO cnecraBa BpeMe m pecypcu. 3a 
npoMHHaTa Ha cbfltpwaHMeTO He ce cb3flaBa hob o6eKT, a npocTO ce npoiweHfl 
TeKyiflMAT. 

HeKa cpaBHMM ropHna npuMep, b komto c/ienBaxMe HM30Be b umki^/i, KaTO 
onepaunflTa hm OTHe 9 MMHyTM. Mhoto no-e/ieraHTHO peiueHMe e M3no/i3Ba- 
HeTO Ha StringBuilder 3a noflo6eH pofl 3afla4M. HeKa bmamm a/iTepHaTMBHO 
peiueHne Ha cbmaTa 3afla4a: 



import java.util .Date; 

public class NumbersConcatenatorEllegant { 
public static void main ( String [ ] args) { 
System . out .println (new Date()); 

StringBuilder sb = new StringBuilder () ; 
sb . append ( "Numbers : "); 

for(int idx = 1; idx <= 50 00 0; idx++) { 
sb . append ( idx) ; 

} 

System . out .println (sb . substring (0, 1024)); 
System . out .println (new Date()); 

} 

} 



npMMepvr e 6a3npaH Ha npeflxoflHua, cbc cbBceM /ieKi/i KopeKunn. Bptiua- 
hm5it pe3y/iTaT e cbiunaT, a KaKBO me Ka>KeTe 3a BpeMeTO 3a nsnt/iHeHne? 
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Problems <S> Javadoc ^ Declaration B Console £3^^ j$!> Servers | □ Properties | i X %t 

<terminated> NumbersConcatenatorEllegant [Java Application] C:\Program Files\Java\jrel , 6 , 0_03\ bin\javaw , exe (25 , 0 8 , 200i 
Hon Aug 25 12:32:59 EEST 2008 

Numbers: 123456789101112131415161718192021222324252 627282930313233 34353 63738 
Hon Aug 25 12:32:59 EEST 2008 



\\±\ ~ UN 

Heo6xoflMMOTO BpeMe 3a cnenBaHe Ha 50000 cuMBO/ia etc stringBuiider e 
no-Nia/iKO ot ceKyHfla! 

06pi>u4aHe Ha hm3 Ha o6paTHO - npuMep 

fla pa3meflaMe npuMep, b komto MCKaMe fla o6"bpHeM cbmecTByBam cuMBO/ieH 
hm3 Ha o6paTHO. HanpuMep, aKO MMaMe HM3a "ABCD", BtpHaTHflT pe3y/iTaT me 
6"bfle "DCBA". ToBa, KoeTO me HanpaBMM, e fla B3eMeM n"bpB0Ha4a/iHMfl hm3, 
fla ro o6xoflMM 0T3afl-Hanpe,q cmmbo/i no cmmbo/i m fla flo6aBHMe BceKM cmmbo/i 

KbM npOMeH/lMBa OT Tkin StringBuiider: 



public class WordReverser { 

public static void main ( String [ ] args) { 
String text = "EM edit"; 
String reversed = reverseText ( text ) ; 
System . out .println (reversed) ; // tide ME 

} 

public static String reverseText (String text) { 
StringBuiider sb = new StringBuiider () ; 
for (int i = text . length ( ) - 1; i >= 0; i— ) 

sb . append ( text . charAt ( i) ) ; 
return sb . toString ( ) ; 

} 

} 



B fleMOHCTpau,MflTa MMaMe npoMeH/iMBaTa text, kohto MMa ctomhoct "EM edit". 
noflaBaMe npoMeH/iMBaTa Ha MeTOfla reverseText (...) m npneMaMe HOBaTa 

CTOMHOCT B npOMeH/lMBa C MMe reversed. MeTOflVT, OT CBOfl CTpaHa, o6xo>Kfla 

cuMBo/iMTe ot npoMeH/iMBaTa b o6paTeH pefl m 3anncBa cuMBo/iMTe b HOBa 
npoMeH/iMBa ot Tun stringBuiider, ho Bene HapefleHM o6paTHO. B Kpakma 
CMeTKa pe3y/iTaTbT e "tide ME". 

KaK pa6oTM K/iaci>T StringBuiider? 

K/iacbT stringBuiider npeflCTaB/iflBa pea/iM3au,Mfl Ha cuMBO/ieH hm3 b Java, 
ho pa3/iM4Ha ot Ta3M Ha K/iaca string. 3a pa3/iMKa ot no3HaTMTe Be^e cmm- 
bo/ihm HM30Be, o6eKTMTe Ha K/iaca stringBuiider He ca HeM3MeHMMM, T.e. 
peflaKu,MMTe He Ha/iaraT c"b3flaBaHeT0 Ha hob o6eKT b naMeiTa. 
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StringBuilder noflfltpwa 6y<jpep c onpefle/ieH KanaunTeT (no noflpa36npaHe 16 
cuMBO/ia). Eyijpepvr e pea/iM3npaH nofl (JpopMaTa Ha MacuB ot cmmbo/im, komto 
e npeflOCTaBeH Ha nporpaMMcra c y,qo6eH MHTepdpeMc - MeTOflu 3a necno v\ 
6"bp30 flo6aBAHe, TbpceHe, peflaKTupaHe Ha e/ieMeHTMTe Ha crpi/iHra. B"bB 
BceKM eflMH MOMeHT 4acT ot cuMBo/iMTe b 6y<Jpepa ce M3no/i3BaT, a ocraHa/iMTe 
ctoat b pe3epBa. ToBa flaBa B"b3M0>KH0CT ,qo6aBflHeTO fla pa6oTM M3K/1K)- 
4MTe/iH0 6"bp30. OcraHa/iMTe onepaunn cbmo pa6oTHT no-6"bp30, otko/ikoto 
npn K/iaca string, 3amoTO npoMeHMTe He cb3flaBaT hob o6eKT. 

HeKa cb3flafleM o6eKT ot K/iaca StringBuilder c 6y<3pep ot 15 cuMBO/ia. K^m 
Hero me ,qo6aBMM cmmbojihmh hm3: "Hello,Java!". Pea/iM3npaH0 c Java, 
3aflaHneT0 hm me M3r/ie>Kfla TaKa: 



StringBuilder sb = new StringBuilder (15) 
sb . append ( "Hello , Java ! " ) ; 



Cnefl cb3flaBaHeTO Ha o6eKTa m 3anncBaHeT0 Ha cTOMHOcrra b Hero, tom 6m 
M3r/ie>Kfla/i no noflo6eH Ha^MH : 

Capacity 



H 


e 


1 


1 


o 


3 


J 


a 


V 


a 


! 











StringBuilder : 

v , yv j 

length () = 11 -y Y 

capacity o = is used buffer unused 

(length()) buffer 

OuBeTeHMTe enetAemv\ ca sant/iHeHaTa Macr ot 6y<3pepa c BtBefleHOTO ot Hac 
c"bfl"bp>KaHMe. 06nKHOBeHO npn flo6aBAHe Ha hob cmmbo/i KbM npoMeH/iMBaTa 
He ce cb3flaBa hob o6eKT b naMeira, a ce M3no/i3BaT 3aeT0T0 npocTpaHCTBO 3a 
peflaKunn m Hen3no/i3BaHOTo 3a flo6aBHHe Ha hobm flaHHM. Ako u,env\nT 
KanaunTeT Ha 6y<Jpepa e 3an"b/iHeH, ToraBa Be^e ce 3afle/ia HOBa 06/iacT b 
flMHaMM4HaTa naMeT c yflBoeH pa3Mep (TeKyiuna KanaunTeT + 1, yMHOweH no 
2). Cnefl TOBa MO>KeM othobo fla flo6aBHMe cnoKOMHO cmmbo/im m cmmbo/ihm 
HM30Be, 6e3 fla ce npMTecHHBaMe 3a HenpeicbCHaTOTO 3afle/iflHe Ha naMeT. 



StringBuilder - no-BawHu MeTOflM 

K/iactT StringBuilder hm npeflocTaBfl Ha6op ot MeTOflM, komto hm noMaraT 
3a ziecHa m edpeKTMBHa pa6oTa c npoMeH/iMBMTe. Hakom ottjix ca: 

- StringBuilder (int capacity) - KOHCTpyKTOp C napaMeTbp Ha4a/ieH 

KanauMTeT. Hpe3 Hero Mowe npeflBapMTe/iHO fla 3aflafleM pa3Mepa Ha 
6y<Jpepa, aKO MMaMe npM6/iM3MTe/iHa MHcjDopMauMfl 3a 6poa MTepauMM m 
cnenBaHMH. TaKa cnecraBaMe m3/imujhm 3afle/iflHMfl Ha flMHaMMHHa 
naMeT. 



DiaBa 13. Cmmbo/ihm HM30Be 469 



- capacity () - Bp"bma pa3Mepa Ha ue/ina 6ycf>ep (o6iMMfl 6poM 3ae™ m 

CB060flHM CMMBO/1M) 

- length () - Bptma fl"b/i>KMHaTa Ha 3anncaHMfl hm3 b npoMeH/iMBaTa 

- charAt(int index) - Bptma cuMBO/ia Ha yKa3aHaTa no3Muna 

- append (...) - cneriBa hm3, 4MC/10 M/iM flpyra ctomhoct cnefl noc/ieflHua 
3anncaH cmmbo/i b 6ycf>epa 

- delete (int start, int end) - npeMaxBa Hl/13 no 3aflafleHa Ha4a/lHa m 
KpaMHa no3Muna 

- insert (int offset, String str) - BM"bKBa flafleH CTpMHT Ha flafleHa 
n03ML4Mfl 

- replace (int start, int end, String str) - 3aMeCTBa 3anncaHMfl 

HM3 Me>Kfly Ha^a/iHaTa m KpaMHaTa no3nunfl etc cTOMHOcrra Ha 
npoMeH/iMBaTa str 

- toString() - Bptma 3anncaHaTa MHcjDopMaunfl b o6eKTa Ha 

StringBuilder KaTO pe3y/lTaT OT TMn String, KOMTO MO>KeM fla 3anMLUeM 

b npoMeH/iMBa Ha String. 

M3B/iMHaHe Ha r/iaBHMTe 6y kbm ot tckct - npMMep 

C/ieflBaiuaTa 3afla4a e fla v\3Bne<-\eM bcm^km maBHM 6yKBM ot eflMH TeKCT. 
MoweM fla a pea/iM3npaMe no pa3/iM4HM Ha^MHn - M3no/i3BaMKM MacuB m 

n"b/lHeMKM MaCMBa C BCM4KM OTKpMTM maBHM 6yKBM; C"b3flaBaMKM 06eKT OT Tun 

string m flo/ienBaMKM r/iaBHMTe 6yKBM K"bM Hero; M3no/i3BaMKM K/iaca 

StringBuilder. 

CnnpaMKM ce Ha BapnaHTa 3a M3no/i3BaHe c MacuB, Hue MMaMe eflMH 
KOHKpeTeH npo6/ieM: He 3HaeM KaK"bB fla 6"bfle pa3Mepvr Ha MacuBa, Tbv\ KaTO 
npeflBapnTe/iHo HHMaMe Mflea ko/iko ca r/iaBHMTe 6yKBM b TeKCTa. TaKa 4e ce 
onacflBaMe fla/in MacMBvr me 6"bfle flocTaTb4HO to/iam, 3a fla no6epe 
Heo6xoflMMaTa hm MHcjDopMaunfl. Mo>xe fla cb3flafleM v\ MacuB c orpoMeH 
pa3Mep, ho no T03M Ha^MH xa6nM m3/imijjho macto. 

flpyr BapnaHT e M3no/i3BaHeTO Ha npoMeH/iMBa ot Tun string. Tbtf KaTO me 
o6xoflMM ue/infl TeKCT m me flo/ienBaMe bcm^km 6yKBM K"bM npoMeH/iMBaTa, 
BepoaTHO e othobo fla 3ary6nM npoM3BOflMTe/iHOCT ot meflHa T04Ka Ha KOHKa- 
TeHnpaHeTO Ha cmmbo/ihm HM30Be. 

StringBuilder - npaBM/iHOTO peweime b c/iynan 

HaM-yMecTHOTo peiueHMe 3a 3afla4aTa hm e M3no/i3BaHeTO Ha StringBuilder. 
3a fla peiuMM KopeKTHO npo6/ieMa ot yc/iOBMeTO, HMe cb3flaBaMe npoMeH/iMBa 
ot K/iaca, MTepMpaMe 3aflafleHMfl tckct cmmbo/i no cmmbo/i, npoBepaBaMe fla/iM 
TeKyiflMAT cmmbo/i ot MTepauMHTa e r/iaBHa 6yKBa m npM no/io>KMTe/ieH pe3y/i- 
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TaT flo/ienBaMe cuMBO/ia KbM Hawi/ia o6eKT. HaKpaa Bp^maMe 4eTMM pe3y/iTaT 

C M3BMKBaHeT0 Ha MeTOfla toString(). 

Pea/iM3aunflTa Ha a/iropurbMa c Java MOxeM fla OTKpneM b c/ieflHua 
(JpparMeHT: 



public static String extractCapitals (String s) { 
StringBuilder result = new StringBuilder () ; 
for (int i = 0; i < s. length (); i++) { 
char ch = s. char At (i); 
if ( Character . isUpperCase ( ch) ) { 
result . append ( ch) ; 

} 

} 

return result . toString () ; 

} 



M3BMKBaMKM MeTOfla extractCapitals (...) m noflaBaMKM My 3aflafleH TeKCT 
KaTO napaMeTbp, Bp^maHaTa ctomhoct e hm3 ot bcm^km maBHM 6vkbi/i b 
TeKCTa. 3a npoBepKa Ha r/iaBHMTe 6yKBM M3no/i3BaMe character. 
isUpperCase (...) - roTOB MeTOfl b ot cTaHflapTHMTe K/iacoBe b Java, komto 
npoBep^Ba fla/in flafleH cmmbo/i e r/iaBHa 6yKBa m/im He, KaTO Bp^ma 6y/ieB 
pe3y/iTaT. 

Mo>KeTe fla pa3meflaTe flOKyMeHTaunaTa 3a K/iaca character, 3aiflOTo tom 
npefl/iara m flpyrn no/ie3HM MeTOflu 3a o6pa6oTKa Ha cmmbo/im. 

OopMaTMpaHe Ha HM30Be 

Java npefl/iara Ha nporpaMi/icra MexaHM3MM 3a cfiopMaTi/ipaHe Ha cuMBO/iHMTe 

HM30Be. npaKTM4eCKM BCeKM C"b3flafleH 06eKT Ha K/iaC, K3KT0 M npMMMTMBHMTe 

npoMeH/iMBM, MoraT fla 6"bflaT npeflcraBeHM KaTO TeKCTOBO cbfltpwaHMe. 
Ha/inue ca cfiopMaTMpaiflM K/iacoBe v\ mctoam, komto c/iy>KaT 3a npaBM/iHOTo 
OopMaTMpaHe Ha TeKCT, 4i/icna, flaTM. CnoMHeTe cm MeTOfla printf(...) ot 
System. out .printf (...) - c HeroBa noMoifl M3Be>KflaMe cmmbo/ihm HM30Be c 
npeflBapnTe/iHO cfiopMaTMpaHo cbfltpwaHMe, mokcm fla 3aflaBaMe Lua6/iOHM, b 
komto fla noiTb/iBaMe npa3HMTe MecTa c npoMeH/iMBM v\nv\ nv\repanv\; fla 
cJjopMaTupaMe fla™, 4nc/ia m t.h. 

C hakom ot cpeflCTBaTa 3a cfjopMaTupaHe Ha tckct Be^e ce 3ano3HaxMe b 
r/iaBaTa " Bxoa m m3xoa ot KOH30/iaTa ". U4e nperoBopuM no-Ba>KHMTe ot tax m 
me flont/iHMM 3HaHMATa cm 3a cjDopMaTupaHeTO v\ npeo6pa3yBaHeTO Ha HM30Be. 

K/iaci>T java.util. Formatter 

java.U til. Formatter flaBa B"b3M0>KH0CT 3a M3Be>KflaHe Ha cfiopMaTMpaiflM 
cmmbo/ihm HM30Be. Cpefl B"b3 m o>k h o cTMTe Ha K/iaca ca nOflpaBHflBaHeTO Ha 

TeKCTa M pa3/lM4HM MeTOflM 3a CjDOpMaTMpaHe Ha TeKCT, CMMBO/IM, flaTM M 

cneuMcfiMLieH M3xofl b 3aBMCMM0CT ot MecTono/io>KeHMeTO. C"b3flaBaHeT0 Ha 
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K/iaca e BfltxHOBeHO ot cfiyHKUMflTa printf (...) b e3MKa C, KaTO MMn/ieMeHTa- 
UMaTa e pea/iM3npaHa etc cxofleH cnHTaKcuc, ho c no-CTpuKTHM M3MCKBaHMfl, 
c"bo6pa3eHM c e3MKa Java. 

BceKM MeTOfl, KOMTO BptLfla CjDOpMaTMpaH M3X0fl, M3MCKBa CjDOpMaTkipaiM CTpMHT 

m cnncbK ot apryMeHTM. OopMaTupaiunflT hm3 e string o6e kt, komto cbfltpwa 
cffUKcupaH TeKCT m eflMH M/iM noBe^e B/io>KeHM cjDopMaTupaiMM cneuncjDMKaTopn 
(format specifiers). OcHOBHMTe cneuMcJ)MKaTopM 3a cmmbo/ihm m 4mc/iobm 

TMflOBe MMaTC/ieflHMfl CMHTaKCMC: 



% [nHfleKc_Ha_apryMeHTa$ ] [$jiaroBe] [mwpwHa] [ . toihoct] ^opiiaT 



- MHfleKC_Ha_apryMeHTa - He3afl"b/i>KMTe/ieH cneuMcfiMKaTop; fleceTM4Ho 
4mc/io, yKa3Baiuo no3MUMflTa Ha apryMeHTa. l~l"bpBMflT apryMeHT MMa 

MHfleKC BTOpMflT - "2$", M T.H. 

- cp/iaroBe - He3afl"b/i>KMTe/ieH cneuMcj)MKaTop; crmcbK ot cmmbo/im, 
MOflMcjjMUMpaiMM Ha^MHa Ha M3Be>KflaHe Ha HM3a. 3aBMCM np^KO ot 
cjDopMaTa. 

- LunpnHa - He3afl"b/i>KMTe/ieH cneuMcfiMKaTop; HeoTpMuaTe/iHO fleceTM4H0 

4MC/10, nOC04BaiJ40 MMHMMa/lHMfl 6pOM OT CMMBO/IM, KOMTO fla 6"bflaT 

M3BefleHM Ha M3xofla. Yflo6eH 3a Ta6/iM4HO cjDopMaTMpaHe. 

- tohhoct - He3afl"b/i>KMTe/ieH cneuMcj)MKaTop; HeoTpMuaTe/iHO fleceTM4H0 
4mc/io, orpaHM^aBaiM 6poa cmmbo/im. 3aBMCM ot TMna cjDopMaT, ujmpoko 

M3nO/13BaH npM fleceTM4HM 4MC/ia. 

- cpopMaT (conversion) - cmmbo/i, yKa3Bam KaK fla 6"bfle cjDopMaTMpaH 
apryMeHTbT. 3aBMCM OTTMna Ha noflafleHMfl apryMeHT. 

C/iy>Ke6HM5iT MeTOfl toString() 

EflMH OT OCHOBHMTe HM nOMOlflHMUM 3a npeflCTaBHHeTO Ha 06eKTMTe KaTO 
CMMBO/IHM HM30Be e MeTOfl"bT toString() . TOM e 3a/10>KeH B flecj)MHMLlMflTa Ha 

K/iaca object - 6a30BMAT K/iac, komto Hac/ieflflBaT npaKo m/im He bcm^km 
pecfiepeHTHM TMnoBe b e3MKa. no to3m HaMMH flecf)MHMUMflTa Ha MeTOflM ce 

nOHBflBa B"bB BCeKM eflMH K/iaC, KaTO HMe MMaMe B"b3M0>KH0CT fla M3BefleM nofl 
HflKaKBa CjDOpMa C"bfl"bp>KaHMeTO Ha eflMH 06eKT KaTO TeKCT. 

MeTOflVT toString() Ce M3BMKBa aBT0MaTM4H0, KOraTO M3Be>KflaMe Ha KOH30- 

ziaTa o6eKTM Ha pa3/iM4HM K/iacoBe. HanpMMep, KoraTo 6opaBMM c flaTM, HMe 
M3Be>KflaMe TeKymaTa flaTa no c/ieflHMa Ha^MH: 

Date currentDate = new Date(); 
System . out .print In (currentDate ) ; 
// Thu Aug 28 11:34:27 EEST 2008 



Koran) noflaBaMe currentDate KaTO napaMeTbp Ha MeTOfla printin (...) , 
HAMaMe T04Ha fleicnapauMfl, koato o6pa6oTBa flaTM. MeTOflvr MMa KOHKpeTHa 
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pea/iM3aunfl 3a bcm^km npMMMTMBHM TunoBe m cmmbo/ihm HM30Be. 3a bcm^km 

OCTaHa/lM 06eKTM println(.) M3BMKBa MeTOfla toString(), KOMTO M3Be>Kfla 

c"bfl"bp>KaHMeTO Ha o6eKTa. T.e. ropHMHT koa e eKBMBa/ieHTeH Ha to3m: 



Date currentDate = new Date(); 

System. out .println (currentDate .toString ( ) ) ; 



MMn/ieMeHTaunflTa Ha MeTOfla no noflpa36npaHe b K/iaca object Bp^ma 
yHMKa/iHa ctomhoct Ha o6eKTa, KaTO M3Be>Kfla rrb/iHHH nvrflo K/iaca m HeroBna 
xeiu KOfl. Bcm4km K/iacoBe, komto He npeflecj)MHnpaT noBefleHneTO Ha 
toStringO, M3no/i3BaT MMeHHO Ta3M MMn/ieMeHTaunfl. noBe^eTo K/iacoBe b 
Java API mm3t npefle<JpnHnpaHa ctomhoct Ha MeTOfla, npeflcraBflma 4eTMMo v\ 
pa36npaeMo cbfltpwaHMe Ha o6eKTMTe. npenop"b4MTe/iHO e npefle<JpnHnpaHeTo 
Ha MeTOfla b K/iacoBeTe, cb3flaBaHM ot nporpaMMCTa. 

kl3no/i3BaHe Ha String. format() 

string . format ( ) e cTaTM^eH MeTOfl, 4pe3 komto MoweM fla c"b3flaBaMe <Jpop- 
MaTupaHM cTpuHroBe, Ha komto fla noflaBaMe napaMeTpM. Tom e yflo6eH npM 
cb3flaBaHeTo Ha iua6/iOHM - 4ecro cpemaHM TeKCTOBe c npoMeH/iMBM 
napaMeTpM. C HeroBa noMom MOweM fla M3no/i3BaMe HM30Be c fleicnapMpaHM 
napaMeTpM m bcckm n"bT fla npoMeHHMe eflMHCTBeHo napaMeTpMTe. Mo>KeM fla 
HanpaBMM acouMauMa c MeTOfla System. out .printf (...) , komto cbiflo (JpopMa- 
TMpa iua6/iOHeH hm3 m noflaBa ctomhoctm Ha MecTaTa Ha napaMeTpMTe: 



System. out .printf ( "This is a template from %s.", "Mario"); 



KaKTO MeTOfl"bT String . format () , TaKa M System . out .printf (...) no/13BaT 3a 

M3Be>KflaHeT0 Ha napaMeTpM3MpaHMTe HM30Be K/iaca java.utii .Formatter. 
npeo6pa3yBaHe Ha TunoBe 

no/ie3HO cbomctbo Ha Java e B"b3Mo>KHocTTa 3a npeo6pa3VBaHe Ha TMnoBe - 
npeMMHaBaHeTO Ha npoMeH/iMBa ot eflMH TMn b flpyr. HecTO pa6oTaTa c 
npM/io>KeHMfl c rpa<JpM4eH noTpe6MTe/icKM MHTep<JpeMc npeflno/iara noTpe6M- 
Te/icKMAT Bxofl fla 6"bfle npeflaBaH npe3 npoMeH/iMBM ot TMn String, 3amoTo 
npaKTM^ecKM TaKa Mo>Ke fla ce pa6oTM KaKTO c 4Mc/ia m cmmbo/im, TaKa m c 
TeKCT m flaTM, (JpopMaTMpaHM no npeflno4MTaH ot Hac Ha^MH. Btnpoc Ha onMT 
Ha nporpaMMCTa e fla npeflCTaBM BxoflHMTe flaHHM, komto o^aKBa, no npaBM/i- 
HMfl Ha4MH Ha noTpe6MTe/ifl, 3a fla no/iy^M noflxoflfliflM bxoahm flaHHM. Cnefl 
TOBa flaHHMTe ce npeo6pa3yBaT KbM no-KOHKpeTeH TMn m ce o6pa6oTBaT. 
HanpMMep 4Mc/iaTa MoraT fla ce npeo6pa3yBaT KaTO npoMeH/iMBM ot int m/im 
double, a c/iefl TOBa fla ynacTBaT b MaTeMaTM^ecKM M3pa3M 3a M34Mc/ieHMfl. 



^ flpM npeo6pa3yBaHeTo Ha TunoBe He 6nBa fla ce oc/iaHUMe 
J\ caMO Ha flOBepneTo kt»m noTpe6HTe/in. Bui-tarn npoBepnBaHTe 
BxoflHMTe noTpe6nTe/iCKn flaHHM npM npeo6pa3yBaHe! B npo- 
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TMBeH c/iynaM me HacTbrm M3K/iK>HeHne. 



npeo6pa3yBaHe kt>m mmc/iobm TunoBe 

3a npeo6pa3yBaHe Ha cuMBO/ieH hm3 KbM 4mc/io Mo>KeM fla M3no/i3BaMe 
o6BMBaiMMTe K/iacoBe (wrapper classes) Ha npuM mtmbh MTe TkinoBe. no- 
rope b TeMaTa M3no/i3BaxMe eflMH ot Te3M K/iacoBe, a MMeHHO character. 
Bcm4km npuMMTMBHM TunoBe MMaT npM/iewamMTe MM K/iacoBe, KOMTO c/iy>KaT 
3a npeflCTaBAHeTo Ha npuMMTHBHa ctomhoct KaTO o6eKT i/i npeflocraBHT 4ecTo 
M3no/i3BaHM MeTOflu, komto MO>xeM fla no/i3BaMe HaroTOBO. HanpMMep TMnvr 
char npefl/iara K/iac Character, TMnvr float - K/iac Float, TMnvr int - K/iac 
Integer, HT.H. 

06 bm Bam MTe icnacoBe, KaTO m3ktik)4mm character, npefl/iaraT MeTOflu 3a 
npeo6pa3yBaHeTo Ha TeKCTOBa npoMeH/iMBa kvm npoMeH/iMBa ot npuM mtmbh ma 
tmih, c komto e o6B"bp3aH c o6BMBaiflMfl K/iac. MeTOflMTe mm3t cfiopMaTa 
parsexxx (string) , KaTO Ha MACTOTo Ha xxx e MMeTO Ha TMna (HanpMMep 
parselnt (...) , parseBoolean (...) M flp.)- HeKa BMflMM npMMep 3a npeo6pa3y- 
BaHe Ha ue/io^Mc/ieHa ctomhoct (napcBaHe): 



String text = 


"53"; 




int intValue = 


Integer .parselnt (text) , 


// 53 



MoweM fla npeo6pa3yBaMe m npoMeH/iMBM ot 6yneB tm n : 



String text = "True"; 

Boolean boolValue = Boolean . parseBoolean (text) ; // true 



BptmaHaTa ctomhoct e true, KoraTO noflaBaHMAT napaMeTbp e MHMUMa/iM- 
3MpaH (He e o6eKT cvc ctomhoct null) m cbflvpwaHMeTO m e "true", 6e3 
3Ha4eHMe ot Ma/iKMTe m r/iaBHM 6yKBM b Hero, T.e. bca KaKBM TeKCTOBe KaTO 
"true", "True" m/im "tRUe" me 3aflaflaT Ha npoMeH/iMBaTa boo lvalue ctomhoct 

true. BCM4KM OCTaHa/lM C/iy4aM BptlflaT CTOMHOCT false. 

B c/iy^aM, <-\e noflafleHaTa Ha parsexxx MeTOfl ctomhoct e HeBa/iMflHa 
(HanpMMep noflaBaMe "nemo" npM napcBaHe Ha 4mc/io), ce no/iy^aBa m3k/ik)- 

4eHMe Number FormatExcept ion. 

06pa6oTBaHe Ha flam - SimpleDateFormat 

flaTMTe ca no-cneuMcfjMLieH tmih, komto ha Ma fipmmmtmbho npeflcraBHHe, ho tvm 
KaTO ca necTO M3no/i3BaHM, HMe MMaMe cnoco6M 3a thxhoto npeo6pa3yBaHe ot 
Te kcto b tmih. Mo>KeM nv\ cvc ceraujHMTe hm 3HaHMa fla cb3flafleM flaTa ot 
TeKCTOBa npoMeH/iMBa? Ottobopvt Ha T03M Bvnpoc e "fla". HanpMMep, aKO 
cjDopMaTbT e "27.10.2008", MO>KeM fla M3no/i3BaMe MeTOfla spiit(...), 3a fla 
pa3fle/iMM cbfl"bp>KaHMeTO no T04Ka; c/iefl TOBa fla o6xoamm MacMBa ot 
BptmaHM ctomhoctm, fla tm npeo6pa3yBaMe KaTO ue/iM 4Mc/ia c parselnt (...) 
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Ha K/iaca Integer m fla cb3flafleM hob Ka/ieHflap, ot komto fla B3eMeM flaTaTa. C 
KOfl HeiuaTa 6nxa M3r/ie>Kfla/iM TaKa: 



String text = "27.10.2008"; 






String [] dateElements = text . split ("[.]") ; 






Qf T — i tit n 3i7Qi" T — I n rr — ci 3 4~ c^TT 1 1 m cini" c Ifil • 
O Li Illy l^ciyOLJ--Lliy — LI cl L fc: £j ^ fc! 1 1 Lfc: 1 1 L o L w J , 






String monthString = dateElements [ 1 ] ; 






String yearString = dateElements [2 ] ; 






int day = Integer. parselnt (dayString) ; 






int month = Integer. parselnt (monthString) ; 






int year = Integer .parselnt (yearString) ; 






Calendar cal = new GregorianCalendar (year, month 


- 1, 


day) ; 


Date date = cal . getTime ( ) ; // Mon Oct 27 00:00:00 


EET 


2008 



Bn>KflaMe, 4e b KpaMHi/m pe3y/iTaT MMaMe npoMeH/iMBa ot Tun Date, kohto e 
M3rpafleHa 4pe3 noco^eHMTe ot Hac fleH, Meceu m roflMHa. Ako o6"bpHeTe 
BHMMaHne, b npeflnoc/ieflHMfl pefl Meceuvr e noflafleH KaTO month - 1. 
ripuHMHaTa 3a TOBa e, ne b Java MeceunTe 3ano4BaT ot 0 (T.e. AHyapn e 0, 
(jpeBpyapn - 1, m t.h.), a b no3HaTOTO ot Hac 03Ha4aBaHe MeceunTe 3ano4BaT 
ot 1. Ha Ka/ieHflapa Ha Haujua kom nioTbp mjim Nio6mieH Te/ie<JpoH KOM6nHa- 
UnaTa 27.10 OT6e/ifl3Ba Meceu oktombpm, flOKaTO b Java o6eKT TOBa 6m 
03Ha4aBa/io flBafleceT v\ ceflMM HoeMBpn. 

BtnpeKM Ta3M oco6eHO, M3nncaxMe flOCTa koa 4pe3 flOCTa p"b4HM npoBepKM v\ 
npeo6pa3VBaHMfl, 3a fla cTurHeM ao we/iaHMH pe3y/iTaT. K/iactT java.text. 
SimpieDateFormat cbfl"bp>Ka cpyHKLinoHa/iHOCT, 4pe3 KOflTo flocTuraMe ao no- 
e/ieraHTHo npeo6pa3yBaHe Ha TunoBeTe. Tom hm flaBa B"b3M0>KH0CT 3a 
npeo6pa3yBaHe Ha TeKCTOBo cbfltpwaHMe icbM flaTa, KaKTO m o6paTHOTo. 

He 3a6paBflMTe fla BMt>KHeTe java.text. SimpieDateFormat M/1M 
naKeTa java.text.* b Hana/ioTO Ha nporpaMaTa, 3a fla Mowe 
Aa M3no/i3BaTe Bi>3Mo>KHocTMTe Ha K/iaca. K/iaCbT Date CbllJO 
ce HaMkipa b java.utii naKeTa h He ce MMnopTMpa aBTOMa- 

TMMHO! 



java.text. SimpieDateFormat - wa6/iOHM 

SimpieDateFormat hm npefl/iara no-yflo6eH MHTepcfieMc 3a npeBp^maHe Ha 
TeKCTOBM npoMeH/iMBM K"bM o6eKTM Ha K/iaca java.utii .Date, KaKTO m o6paT- 
hoto fleMCTBMe. Tom e 6a3MpaH Ha pa6oTaTa Ha iua6/iOHM, komto flecj)MHMpaT 
no KaK"bB Ha4MH e BtBefleHa flaTaTa: kom eneMemv\ ot Hea ca 3aflafleHM (fleH, 
Meceu, roflMHa, 4ac, MM/iMceKyHflM m t.h.), KaKBM ca pa3fle/iMTe/iMTe (tohkm, 
HaK/iOHeHM 4epTM, MHTepBa/iM), M3no/i3Ba /im ce 24-4aCOBO BM3ya/lM3MpaHe 
m/im 12-4acoBO m flpyrM noflpo6HOCTM. Ako noTpe6MTe/iflT e HaacHO c M3no/i- 
3BaHMfl (JpopMaT, tom MO>Ke fla BtBefle flaTaTa no flecj)MHMpaHMfl Ha^MH m ta me 
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6"bfle npeo6pa3yBaHa b Tuna Date. B"b3M0>KH0 e fla npefl/io>Ki/iM Ha noTpe6n- 
Te/ifl m caM fla M36epe Tuna Ha B"bBe>KflaHe Ha flaTaTa cnopefl iua6/iOHa. 



OopMaTkipam 

CM M BO/1 


OrwcaHMe 


G 


Epa 


Y 


ToflMHa 


M 


Meceu 


D 


fleH ot Meceua 


H 


Mac (1-12, cyTpnH/c/ieflo6efl) 


H 


Mac (0-23) 


K 


Mac (1-24) 


K 


Mac (0-11, cyTpnH/c/ieflo6efl) 


M 


MklHyTM 


S 


CeKyHflu 


S 


Mn/inceKyHflM (0-999) 


E 


fleH ot ceflMMijaTa 


D 


fleH ot roflMHaTa (1-365) 


F 


fleH ot ceflMMijaTa b Meceija (1-5) 


w 


CeflMnua b roflMHaTa (1-53) 


W 


CeflMnua b Meceua (1-5) 


A 


Am/Pm - cyTpnH/c/ieflo6efl 


Z 


BpeMeBa 30Ha 



IHe pa3meflaMe hhkoi/i npuMepn 3a pa3/iM4HM KOM6i/iHaum/i c iua6/iOHMTe 3a 
cjDopMaTupaHe Ha fla™. OTnpaBHaTa hm flaTa, npeflu cjDopMaTupaHe, M3me>Kfla 
no c/ieflHi/ifl Ha4MH : 



Mon Oct 13 14:02:03 EEST 2008 



06"bpHeTe BHMMaHne, <-\e MO>xeM fla BM"bKBaMe npoi/i3BO/ieH TeKCT b^b 
cjDopMaTupaiflna hm3 c ue/i no-flo6pa 4eTi/iM0cr. 



LUa6/iOH 


Pe3y/iTaT 


yyyy.MM.dd G 'at' HH:mm:ss z 


2008.10.13 H.e. at 14:02:03 EEST 


EEE , MMM d , ' ' yy 


I~Ih, X 13, '08 
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H : mm a 


2:02 PM 


hh 'o' 'clock' a, zzzz 


02 o'clock PM, Eastern European 
Summer Time 


K : mm a , z 


2:02 PM, EEST 


yyyyy • MMMMM . dd GGG hh : mm aaa 


02008. Oktombpm. 13 H.e. 02:02 PM 


EEE , d MMM yyyy HH:mm:ss Z 


riH, 13 X 2008 14:02:03 +0300 


yyMMddHHmms s Z 


081013140203+0300 



npeo6pa3yBaHe Ha HM30Be kt»m flam - npuMep 

HeKa BMflMM npeflxoflHMfl npi/iMep 3a npeo6pa3yBaHe Ha cuMBo/ieH hm3 K"bM 
flaTa, ho T03M nvr fla M3no/i3BaMe K/iaca simpieDateFormat 3a cjjopMaTupaHe. 
U4e flecjDMHupaMe cbiunflT Lua6/iOH 3a flaTa: neH.Meceu.roflWHa: 



SimpieDateFormat sdf = new SimpieDateFormat ( "dd . MM . yyyy" ) ; 
Date date = sdf . parse ( "2 7 . 10 . 2 00 8 " ) ; 

System. out .println (date) ; // Mon Oct 27 00:00:00 EET 2008 



Kaicro BM>KflaTe, M3no/i3BaHeTo Ha noMomHi/m K/iac java.text. 

SimpieDateFormat HM CneCTflBa flOCTa M3/1MLLIHO nMCaHe Ha KOfl M P"b4H0 

npeo6pa3yBaHe Ha TunoBeTe. 1/lMa v\ ome eflHa oco6eHOCT: b npeflxoflHua 
npuMep 6e Heo6xoflMMO fla HaMa/iMM c eflUHnua cTOMHOcira Ha npoMeH/iMBaTa 
3a Meceua, Tbv\ KaTO b Java Meceu,i/rre ca HOMepupaHM ot 0 ao 11. MeTOflvr 
parse (...) aBT0MaTM4H0 npeo6pa3VBa cto mho cTMTe , npeflu fla rn npucBOM Ha 
npoMeH/iMBa ot ™n Date, m b TeKyiflna (jppameHT MeceLTbT c HOMep 10 e 
oktombpm, a He HoeMBpn. 

Ba>KHO e fla ce 0T6e/ie>KM, <-\e MeTOflvr parse (...) npeflM3BMKBa java.text. 
ParseException. 3afl"b/i>KMTe/iHo e fla npuxBaHeM TOBa MSK/iKj^eHne no 
HHKaicbB Ha^MH (6mio to b try/catch 6/iok m/im 4pe3 throws fleK/iapaunfl Ha 
MeTOfla). MsK/iKD^eHne pea/iHO HacrbnBa, aKo noTpe6i/rrejicKi/mT bxoa He 
OTroBapa Ha iua6/iOHa v\ B"bBe,aeHi/mT cuMBo/ieH hm3 He Mo>Ke fla 6"bfle 
npeo6pa3yBaH KbM flaTa - HanpuMep npoMAHa Ha pa3fle/iMTe/ifl ot TOHKa Ha 
HaicnoHeHa 4epTa, flo6aBHHe Ha 4-tm napaMeTbp, komto He hm e no3HaT; 
flecjDMHupaHe Ha rpeweH iua6/iOH v\ t.h. 

Eto eflMH npuMepeH Ha^MH 3a npuxBaiflaHe Ha kisicnio^e hi/is npn pa6oTaTa c 
MeTOfla parse (...) : 



SimpieDateFormat sdf = new SimpieDateFormat ( "dd . MM . yyyy" ) ; 
String userlnput = "27/12/20 08"; 
try { 

Date date = sdf . parse (userlnput) ; 
System. out .println (date) ; 

} 
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catch ( ParseException pe) { 

System. out .println ("Error in parsing " + userlnput); 
// Error in parsing 27/12/2008 

} 



Ako Bxofl"bT ot noTpe6nTe/ifl e KopeKTeH m cbBnaaa c Lua6/iOHa, to HaiunflT 
KOfl me 6"bfle Msnt/iHeH ycnewHO. B noco^eHMfl npuMep flaHHMTe ca pa3fle- 
zieHM ot HaK/iOHeHa 4epTa, flOKaTO Lua6/iOHvr hm o^aKBa 3a pa3fle/iMTe/i 
TO4Ka. B TaK"bB cny<-\av\ me 6"bfle xBtp/ieHO MSK/iroLieHne, KoeTO Hue M3Be>K- 
flaMe Ha K0H30/iaTa cbc cbo6meHMe 3a rpewKa. BtB bcm^km c/iynan e Heo6xo- 
flMMO npuxBaiuaHe Ha M3K/iK)4eHMflTa npn KOHBepcuaTa Ha noTpe6nTe/icKM 
Bxofl icbM flaTa. 



BtBOKflaHeTo Ha rpeuiHa ctomhoct 3a ash m/im Meceu Mowe 

fla He reHepMpa M3K/iK>HeHne! B Java e AonycTHMO ci>3Aa- 
, A BaHeTo Ha npoMeH/iMBa 'ash' etc ctomhoct no-ro/ifiMa ot 31 
' • \ h/ih 'Meceu', mmhto ctomhoct HaAXBiapsin 12. HanpMMep npn 

3aAaBaHeTo Ha Meceu c no-ro/uiMa ctomhoct ot 12, me 

npeMMHCM b c/ieABautaTa roAMHa. 



TopHaTa 3a6e/ie>KKa e cxoflHa c 'npexBtp/iflHe Ha 6poa4a' Ha xpoHOMerbp - 
KoraTO ceKyHflMTe HaflXBtp/iflT 59, HOBaTa ctomhoct cTaBa 0, a m mhvtmtc ce 
yBe/in^aBaT c eflMHMua (aHa/iorn4HO 3a 4acoBe, ahm, MeceuM m t.h). B 
M3no/i3BaHMfl ot Hac Ka/ieHflap MeceuMTe ca ot 1 ao 12 - pecneicn/iBHO ot 
AHyapn flo fleKeMBpn, ho b Java e B-b3M0>KH0 fla 3aflafleM Meceu 13, 6e3 fla 
no/iy4MM M3K/iK) L ieHi<ie. 3aflaBaHeTO Ha 27.13.2008 r. HanpMMep e eKBMBa- 
zieHTHO Ha 27.01.2009 r.: 



SimpleDateFormat sdf = new SimpleDateFormat ( "dd . MM . yyyy" ) ; 
Date date = sdf . parse ( "2 7 . 13 . 2 00 8 " ) ; 

System. out .println (date) ; // Tue Jan 27 00:00:00 EET 2009 



BtnpeKM TOBa e npenop"b4MTe/iHO fla He ce M3no/i3BaT TaKMBa ctomhoctm, 
KoraTO e bt^mokho, 3a fla He HacrbnBa o6"bpKBaHe. 

npeo6pa3yBaHe Ha flaTM kt>m cmmbo/ihm HM30B6 - npMMep 

Olfle eflMH no/ie3eH MeTOfl Ha K/iaca SimpleDateFormat e format(...). C 

HeroBa noMom MO>KeM fla npeo6pa3yBaMe flaTM icbM cmmbo/ihm HM30Be. Be^e 
3HaeM, 4e o6eKTMTe Ha K/iaca Date MoraTfla 6"bflaT M3Be>KflaHM Ha KOH30/iaTa. 
HecTO ce Ha/iara fla M3Be>KflaMe flaTaTa, cfiopMaTMpaHa no >Ke/iaH ot Hac 
Ha^MH. CTaHflapTHOTO cjDopMaTMpaHe BM3ya/iM3Mpa fleHfl ot ceflMMuaTa, TeKy- 
iflMfl Meceu, fleHa ot Meceua, 4ac, MMHyTM, ceKyHflM, 4acoBa 30Ha m roflMHa. B 
4acTHM c/iy^aM ce Hy>KflaeM caMO ot onpefle/ieHa 4acr ot flaTaTa - HanpMMep 
caMO 4acoBeTe m m MHyTMTe. ToraBa c"b3flaBaMe Lua6/iOH, komto fla M3Be>Kfla 
4acoBeTe m MMHVTMTe ot flaTaTa, KaTO hm cnecraBa M3Be>KflaHeTO Ha flpyraTa 

MHC()OpMaUMa. 
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HeKa cb3flafleM o6eKT ot Tun Date, komto cbfltpwa TeKymaTa flaTa, m fla 
M3BefleM 4aca m m i/myTMTe, b komto e cb3,qafleH o6eKTa: 

String pattern = "HH yaca m mm mmh."; 

SimpleDateFormat sdf = new SimpleDateFormat (pattern) ; 
Date dateNow = new Date(); 

System. out .println (dateNow) ; // Sun Oct 12 15:57:39 EEST 2008 

String f ormattedDate = sdf . format (dateNow) ; 

System . out .println ( f ormattedDate ) ; // 15 yaca m 57 mmh. 



MeTOflvr format (...) npneMa KaTO apryMei-rr o6eKT ot Tun Date m Bp^ma 
cTOMHOCTTa OTTun string, KOflTo Mo>KeM fla M3no/i3BaMe, 3a fla a noKa>KeM Ha 
noTpe6nTe/ifl v\nv\ fla a o6pa6oTMM no HflKaicbB Ha^MH. 3a pa3/im<a ot 
parse (...), format (...) He xB"bp/ia BMHarn MSK/iKj^eHne, T.e. He e Heo6xoflMMo 
BceKM n"bT fla npuxBaiflaMe eBeHTya/ieH ParseException. ripn He KopeKTeH 
lua6/lOH 06a4e MO>Ke fla B"b3Hm<He IllegalArgumentException. B CTaHflapT- 
HMfl c/iy^aM iua6/iOHMTe m cb3flafleHi/iTe fla™ ca cb3flafleHi/i ot nporpaMMCTa v\ 
HflMa onacHocT ot B"b3HMKBaHe Ha i^K/uo^CHi/ie. 

HaMa npo6/ieM 3a flo6aBHHe Ha flon"b/iHMTe/iHM cmmbo/im 3a no-npemefleH bma 
Ha flaTaTa. B npuMepa no-rope cMe flo6aBM/in flyMM "4aca" v\ "mmh." c u,en no- 
ro/iflMa flCHOTa 3a noTpe6nTe/iMTe. UJa6/iOHMTe "HH" v\ "mm" n"bK ca 
3aMecTMTe/i Ha 4aca v\ m MHyTMTe ot o6eKTa dateNow. 

3a 4)MHa/i, eTO v\ eflMH npi/iMep 3a M3Be>KflaHe Ha fleHH ot ceflMnuaTa m 
TeKymaTa flaTa (e/ieMeHTi/rre fleH, Meceu,, roflMHa): 



String pattern = "EEEE, dd.MM.yyyy r . " ; 
SimpleDateFormat sdf = new SimpleDateFormat (pattern) ; 
Date dateNow = new Date(); 

System. out .println (dateNow) ; // Sun Oct 12 16:09:04 EEST 2008 
String f ormattedDate = sdf . format (dateNow) ; 

System . out .println ( f ormattedDate ) ; // HenejiH, 12.10.2008 r. 



Ynpa>KHeHii$i 

1. Hani/iLueTe nporpaMa, kohto npo^nTa cuMBo/ieH hm3, o6p"bifla ro 0T3afl 
Hanpefl v\ ro npuHTupa o6paTHO Ha K0H30/iaTa. HanpuMep: "introduction" 
-> "noitcudortni". 

2. HanniueTe nporpaMa, kohto OTKpuBa ko/iko nvri/i flafleH noflHM3 ce 
cbfl"bp>Ka BTeKCT. HanpuMep, aKO TbpcuM noflHM3a "in" BTeKcra: 



We are living in a yellow submarine. We don't have anything 
else. Inside the submarine is very tight. So we are drinking 
all the day. We will move out of it in 5 days. 



Pe3y/iTaTbT e 9. 
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3. flafleH e TeKCT. Hani/iweTe nporpaMa, kohto npoMeHH perncrbpa Ha 
6yKBMTe Ha bcm^km MecTa b TeKcra, 3arpafleHM c TaroBeTe <upcase> v\ 
</upcase>. TaroBeTe He MoraTfla 6"bflaT BJio>KeHi/i. 

npuMep: 



We are living in a <upcase>yellow submarine</upcase> . We 
don't have <upcase>anything</upcase> else. 



Pe3y/iTaT: 



We are living in a YELLOW SUBMARINE. We don't have ANYTHING 
else . 



4. flafleH e ci/iMBO/ieH hm3, cbcraBeH ot hakojiko "3a6paHeHn" aymm, 
pa3fle/ieHM etc 3aneTaa. flafleH e i/i Te kct, cbfltpwam Te3M aymm. fla ce 
Hanniue nporpaMa, kohto 3aMecTBa 3a6paHeHMTe flyMM b TeKCTa cbc 
3Be3flM4KM. npMMep: 



Microsoft announced its next generation Java compiler 
It uses advanced parser and special optimizer for the 
Microsoft JVM. 


today. 


HM3 ot 3a6paHeHMTe flyMM: "Java, JVM, Microsoft". 




Pe3y/iTaT: 




********* announced its next generation **** compiler 

It uses advanced parser and special optimizer for the 
********* ***_ 


today. 


HanmueTe nporpaMa, kohto npi/ieMa URL aflpec B"bB dpopMaT: 


[protocol] : // [server] / [resource] 



m M3B/iM4a ot Hero npoTOKO/i, cbpB"bp m pecypc. HanpuMep, npn noflafleH 

aflpec: http : //www . devbg . org/ forum/ index . php pe3y/lTaTbT e : 
[protocol] ="http" 
[server] =" www. devbg. org" 
[resource] =" /forum/ index .php" 



6. HanniueTe nporpaMa, kohto o6p"biua flyMi/rre b flafleHO i/i3pe4eHi/ie. 
HanpuMep: "C# is not C++ and PHP is not Delphi" -> "Delphi not is PHP 
and C++ not is C#". 

7. Kojiko o6paTHM HaK/iOHeHM <-\eprv\ Tpa6Ba fla noco4MTe KaTO apryMem - Ha 
MeTOfla split (...), 3a fla pa3fle.ni/iTe TeKCTa no o6paTHa HamiOHeHa 4epTa? 

ripklMep: one\two\three 
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3a6e/ie>KKa: B Java o6paTHaTa HamiOHeHa 4epTa e eKpaHnpaiu cmmbo/i 
(escaping character). 

PeweHMfi m yni>TBaHM5i 

1. M3no/13BaMTe StringBuilder M for 14 kl Kb/1. 

2. 06"bpHeTe perncrbpa Ha 6yKBMTe Ha TeKCTa v\ ki3no/i3Bakrre TbpceHe b 
UMK"b/i. He 3a6paB3MTe fla M3no/i3BaTe indexof (...) c Ha^a/ieH MHfleKc, 3a 
fla M36erHeTe 6e3KpaeH ui/iKb/i! 

3. M3no/i3BaMTe pery/iapHM M3pa3M m/im indexof (...) 3a OTBapam i/i 3aTBapaiu 
Tar. npecMeTHeTe Ha^a/iHua v\ KpaMHua MHfleKc Ha TeKCTa. 06"bpHeTe 
TeKCTa b maBHM 6yKBM v\ 3aMeHeTe ue/ina noflHM3 oTBapnm Tar + tckct 
+ 3aTBapnii4 Tar c yBe/in^eHMfl TeKCT. 

4. Pa3fle/ieTe 3a6paHeHkrre flyMM c MeTOfla spiit(...). 3a bca Ka 3a6paHeHa 
flyMa o6xo>KflaMTe TeKCTa m TbpceTe cpemaHe. npn cpemaHe Ha 3a6paHeHa 
flyMa, 3aMeHeTe c TO/iKOBa 3Be3flM4KM, ko/ikoto 6ykbm ce cbfltpwaT b 
3a6paHeHaTa flyMa. EpoflT Mowe fla ycTaHOBMTe c MeTOfla length () . 

5. l/l3noji3BaMTe pery/iapeH M3pa3 v\nv\ TbpceTe no cbOTBeTH MTe pa3fle/iMTe/in 
- flBe HaK/iOHeHM <-\epjv\ 3a Kpafi Ha npoTOKO/i v\ eflHa HaK/ioHeHa 4epTa 3a 
pa3fle/iMTe/i Me>K,qy cbpBbp m pecypc. 

6. Mo>KeTe fla peiunTe 3afla4aTa Ha flBe cTbnKn: o6p"biflaHe Ha BxoflHua hm3 
Ha o6paTHo; o6p"biflaHe Ha BCHKa OTflyMMTe ot pe3y/iTaTa Ha o6paTHO. 

7. no/i3BaMTe 4 HaK/iOHeHM 4epTn: split ("WW") ■ 



r/iaea 14. fle<t>MHnpaHe Ha 

K/iacoBe 



ABTOp 

HnKO/iaM Bacn/ieB 

nocBeiueHkie 

nocBemaBaM ra3v\ maBa, Ha rrbpBi/mT mm ymiTe/i no nporpaMi/ipaHe, flou. 
Bo>KMflap CeHflOB, ot kototo 3a nptB nvr bmaax KaK, 3a fla Mowe 3HaHneT0 fla 
6"bfle pa36paHO ot ayflHTopnaTa, ocBeH, 4e zieKTopvr Tpa6Ba fla flaBa bcm^ko 
ot ce6e cm b npoueca Ha npenoflaBaHe, tom Tpa6Ba fla cne^e/in yMOBeTe v\ 
cbpuaTa Ha c/iyiuaTe/iMTe. 

B T33M TeMa... 

B HacToaiflaTa TeMa me pa36epeM KaK mokcm fla flecjDHHnpaMe co6cTBeHM 
K/iacoBe m kom ca e/ieMeHTMTe Ha K/iacoBeTe. IHe ce Hay-mM fla fleK/iapupaMe 
no/ieTa, KOHCTpyKTopn i/i cBOMCTBa b K/iacoBeTe. IHe npunoM hum KaKBO e 

MeTOfl M Lfle pa3UJMpMM 3HaHMflTa CM 3a MOflMCjDMKaTOpM M HMBa Ha flOCTbn flO 

nonerara v\ MeTOflMTe Ha K/iacoBeTe. IHe pa3r/ieflaMe oco6eHOCTMTe Ha 
KOHCTpyKTopnTe m noflpo6HO me o6achmm KaK o6eKTMTe ce cbxpaHHBaT b 
flMHaMM4HaTa naMeT v\ KaK ce MHnuna/insnpaT no/ieTaTa mm. HaKpaa me 
o6acHMM KaKBO npeflCTaB/iflBaT craTkmHkiTe e/ieMeHTM Ha K/iaca - no/ieTa 

(BK/lK)4MTe/lH0 KOHCTaHTM), CBOMCTBa M MeTOflM M KaK fla TM nO/13BaMe. 
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Co6ctb6hm K/iacoBe 

"... BceKM Mop,en npeAcraBz HXKaKhB acneicr ot peanHOcrra m/im HZKaKBa 
MHrepecHa Mflen. Moae/itr e onpocrnBane. Tom MHrepnperMpa peanHOcrra, 
Karo ce (pOKycnpa Btpxy acneKTMre ot Heft, cBtp3aHM c pemaBaHero Ha 
npo6neMa m nrHopupa M3/1 m w h me fleraM/iM." [Evans] 

Ue/ua Ha BcaKa eflHa nporpaMa, kohto cb3flaBaMe, e fla peiun flafleH npo6/ieM 
m/im fla pea/iM3npa HHKaKBa Mflea. 3a fla m3mmc/imm peiueHMeTo, Hue ntpBo 
cb3flaBaMe onpocTeH MOfle/i Ha pea/iHoara, komto He 0Tpa33Ba bcm^km (JpaKTM 
ot Hea, a ce cjDOKycupa caMO Btpxy Te3M, komto MMaT 3Ha4eHne 3a HaMnpa- 
HeTO Ha peiueHne Ha HaiuaTa 3afla4a. C/iefl TOBa, M3no/i3BaMKM MOfle/ia, 
HaMnpaMe peiueHne (T.e. cb3flaBaMe a/iropurbMa) Ha Haujua npo6/ieM v\ TOBa 
peiueHne ro onucBaMe 4pe3 cpeflCTBaTa Ha flafleH e3MK3a nporpaMnpaHe. 

B HaniM flHM, HaM-4ecro M3 no/13 BaH mat Tun e3MUM 3a nporpaMnpaHe ca 
o6eKTHO-opneHTnpaHMTe. M Tbtf KaTo o6eKTHO-opneHTnpaHOTo nporpaMnpaHe 
(OOn) e 6/1M3KO flo Ha^MHa Ha Muc/ieHe Ha 40BeKa, to hm flaBa B"b3Mo>K- 
HOCTra, c /leKOTa fla onucBaMe MOfle/in Ha 3ao6nKa/ifliflaTa hm cpefla. EflHa ot 
npi/141/iHMTe 3a TOBa e, <-\e OOn hm npeflocraBH cpeflCTBO, 3a onMcaHMe Ha 

CbBKVnHOCTTa OT nOHSITMSI, KOMTO OnMCBaT 06eKTMTe B"bB BCeKM MOfle/1. TOBa 

cpeflCTBO ce HapM^a K/iac (class). noHATMeTo K/iac m flecjDMHMpaHeTo Ha 
co6cTBeHM K/iacoBe, pa3/iM4HM ot cMCTeM HMTe, e 4acT ot e3MKa Java m ue/iTa 
Ha Ta3M maBa e fla ce 3ano3HaeM c Hero. 

fla cm npunoMHMM: kskbo ca K/iacoBeTe m o6eKTMTe? 

K/iac (class) HapM^aMe onMcaHMe Ha flafleH o6eKT ot pea/iHOCTra. K/iacvr 
npeflCTaB/iaBa Lua6/iOH, komto onMCBa BMflOBeTe cbCTOAHMa m noBefleHMeTo Ha 
o6eKTMTe (eK3eMn/iapMTe), komto 6mb3t c"b3flaBaHM ot to3m K/iac (iua6/iOH). 

06eKT (object) HapM^aMe eK3eMn/iap c"b3flafleH no flecjDMHMUMATa (onMcaHMe- 
to) Ha flafleH K/iac. KoraTO eflMH o6eKT e c"b3flafleH no onMcaHMeTO, KoeTo 
eflMH K/iac fle<JpMHMpa, Ka3BaMe, <-\e o6eKn»T e ot Tun "MMeTO Ha to3m 
K/iac". 

HanpMMep, aKO MMaMe K/iac Dog, onMCBaifl HAKaKBM xapaKTepMCTMKM Ha Kyne 
or pea/iHMfl cam, Ka3BaMe, ne o6eKTMTe, komto ca cb3flafleHM no onMcaHMeTO 
Ha T03M K/iac ca ot TMn - K/iacvr Dog. ToBa 03Ha4eHMe e cbiflOTO, KaTO HanpM- 
Mep, HM3"bT "some string" Ka3BaMe, 4e e OT TMn String. Pa3/lMKaTa e, 4e 
o6eKTbT ot TMn Dog e eK3eMn/iap ot Knac, komto He e 4acr ot 6M6/iMOTeKaTa c 
K/iacoBe Ha Java, a e flecjDMHMpaH ot ca m MTe Hac. 

KaKBO cbfli>p>Ka eflMH K/iac? 

K/iacvr cbfl"bp>Ka flecjDMHMUMfl Ha TOBa KaKBM flaHHM Tpa6Ba fla ce cbfltpwaT b 
eflMH o6eKT, 3a fla ce onMiue cbCTO^HMeTO My. 06eKTbT (KOHKpeTHMsi 
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eK3eMn/iflp ot to3m K/iac) cbfltpwa caMi/rre flaHHM. Te3M flaHHM flecfiMHMpaT 

CbCTOflHMeTO My. 

OcBeH cbCTOAHneTo, b K/iaca cbiuo ce onucBa v\ noBefleHneTO Ha o6eKTMTe. 
noBefleHneTO ce M3pa3flBa b fleMCTBMATa, komto MoraT fla 6"bflaT M3B"bpujBaHM 
ot o6eKTMTe. CpeflCTBOTo Ha OOn, 4pe3 KoeTO Mo>KeM fla onucBaMe noBeae- 
HueTO Ha o6eKTMTe OTflaaeH K/iac, e fleK/iapupaHeTO Ha MeTOflu b K/iaca. 

E/ieMeHTM Ha K/iaca 

Cera me M36ponM ocHOBHMTe e/ieMeHTM Ha eflMH K/iac, a no-KbCHO me pa3me- 
flaMe noflpo6Ho BceKM eflMH otthx. 

OcHOBHMTe e/ieMeHTM Ha K/iaca ca c/ieflHMTe: 

- AeK/iapaMMn Ha K/iaca (class declaration) - TOBa e peavr, Ha komto 
AeK/iapupaMe MMeTO Ha K/iaca. HanpuMep: 



public class Dog { 



- TRno Ha Knac - no noflo6ne Ha MeTOflMTe, K/iacoBeTe cbiuo MMaT 4acr, 
koato c/ieflBa fleK/iapaunflTa mm, orpaaeHa c cjjurypHM cko6m - "{" v\ "}", 
Me>Kfly komto ce HaMupa cbfl"bp>KaHMeTO Ha K/iaca. Th ce Hapn^a thjio Ha 
K/iaca. E/ieMeHTMTe Ha K/iaca, komto ce onucBaT b thjioto My ca 

M36pOeHM B C/ieflBaiMMTe T04KM. 



public class Dog { 

// ... Here the class body comes . . . 

} 



- KoHCTpyKTop (constructor) - TOBa e nceBflOMeTOfl, komto ce M3no/i- 
3Ba 3a c"b3flaBaHe Ha hobm o6eKTM. TaKa M3r/ie>Kfla eflMH KOHCTpyKTop: 



public Dog() { 

/ / ... Some code . . . 

} 



- floneTa (fields) - no/ieTaTa ca npoMeH/iMBM (HHKbfle b /lMTepaTypaTa 
ce cpemaT KaTO H/ieH-npoMeH/iMBH), fleKnapupaHM b K/iaca. B tax ce 
na3flT flaHHM, komto 0Tpa3flBaT cbCTOAHneTO Ha o6eKTa v\ ca Hy>KHM 3a 
pa6oTaTa Ha MeTOflMTe Ha K/iaca. CTOMHOcira, kohto ce na3M b 
no/ieTaTa, 0Tpa3flBa KOHKpeTHOTO cbCTOAHne Ha p,ap,eHv\n o6eKT, ho 
cbiuecTByBaT v\ TaKMBa no/ieTa, Hape^eHM craTkmHki, komto ca o6iu,v\ 3a 

BCM4KM 06eKTM. 



// Field/Property-storage definition 
private String name; 
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- CBOMCTBa (properties) - Hapn^aMe xapaKTepHi/rre oco6eHOCTM Ha 
flafleH K/iac. 06mkhob6ho cTOMHOcrra Ha Te3M xapaKTepucTMKn ce na3M b 
no/ieTa. l~loflo6HO Ha no/ieTaTa, cBOMCTBaTa MoraT fla 6"bflaT npnTe>Ka- 
BaHM caMO ot KOHKpeTeH o6eKT, m/im fla ca cnofle/ieHM Mewfly bcm^km 
o6eKTM OTTun flafleH K/iac. 



// Field/Property-storage definition 
private String name; 



- MeTOflM (methods) - ot maBaTa "MejoflJd", 3HaeM, 4e MeTOflMTe ca 
mactoto b K/iaca, KtfleTO ce onucBa noBefleHneTO Ha o6eKTMTe ot to3m 
™n. B MeTOflMTe ce M3n"b/iHflBaT a/iropnTMMTe m ce o6pa6oTBaT flaHHMTe 
Ha o6eKTa. 

Eto KaK M3r/ie>Kfla eflMH K/iac, komto CMe flecjDMHupa/in caMM m komto npnTe>Ka- 
Ba e/ieMeHTMTe, komto onucaxMe TOKy-mo: 



Dog. java 



// Class declaration 

class Dog { // Openening brace of the class body 

// Property- field definition 
private String name; 

/ / Constructor definition 
public Dog ( ) { 

this. name = "Sharo"; 

} 

// Constructor definition 
public Dog (String name) { 
this. name = name; 

} 

/ / Property getter-method definition 
public String getNameO { 
return this. name; 

} 

/ / Property setter-method definition 
public void setName ( String name) { 
this. name = name; 

} 

/ / Method definition 
public void bark() { 

System. out .printf ( "Dog %s said: Wow-wow! %n", name) ; 

} 
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} // Closing brace of the class body 



Cera ha Ma fla o6flCHHBaMe i/13/iOKeHHfl koa, TbM KaTO noflpo6Ha MHcfjopMauna 
me 6"bfle flafleHa no BpeMe Ha o6flCHei-meTO KaK ce fleicnapupa BceKM eflMH ot 
e/ieMeHTMTe Ha K/iaca. 

M3no/i3BaHe Ha K/iacoBe m o6eKTM 

B r/iaBaTa " Cb3,gaBaHe v\ M3no/i3BaHe Ha o6eKTn ", Bi/iflaxMe noflpo6HO KaK ce 
cb3flaBaT hobm o6eKTM ot flafleH K/iac m KaK 6nBaT M3no/i3BaHM. Cera Ha 
KpaTKO me cm npunoMHMM KaK craBaLue TOBa. 

KaK fla M3no/i3BaMe flecjDMHMpaH ot Hac K/iac? 

3a fla MO>KeM fla M3no/i3BaMe hakom K/iac, ntpBO Tpa6Ba fla c"b3flafleM o6eKT 
ot Tun T03M K/iac. 3a u,ema M3no/i3BaMe Knic-iOBaTa flyMa new b KOM6nHaunfl c 
hakom ot KOHCTpyKTopnTe Ha K/iaca. ToBa me c"b3flafle o6eKT oTflafleHna Tun. 

3a fla MOweM fla MaHnny.ni/ipaMe HOBocb3flafleHMH o6eKT, me Tpa6Ba fla ro 
npucBOMM Ha npoMeH/iMBa ot Tuna Ha o6eKTa. no to3m Ha^i/m b Ta3M 
npoMeH/iMBa me 6"bfle 3ana3eHa Bp^Ka (pecjjepeHuna) KbM Hero. 

Hpe3 npoMeH/iMBaTa, M3no/i3BaMKM T04K0Ba HOTaui/m, mokcm fla M3BMKBaMe 
MeTOflMTe, getter v\ setter MeTOflMTe Ha o6eKTa, KaKTO m fla flocTbnBaMe no/ie- 
TaTa (4 jieH-npoMeH.nl/iBkiTe) My. 

llpMMep - KyneiiJKa cpeiija 

HeKa B3eMeM npi/iMepa ot npeflxoflHaTa ceKu,v\a Ha Ta3M maBa, KbfleTO e fle- 
et) mhi/i pa xMe K/iaca, komto onucBa Ky<-\e - Dog v\ flo6aBMM MeTOfl main() KbM 
Hero. B Hero me OHar/ieflMM Ka3aH0T0 TOKy-mo: 



public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; ■ 
System. out .print ("Write first dog's name: "); 
String firstDogName = input . nextLine () ; 

// Assign dog name with a constructor 
Dog firstDog = new Dog ( firstDogName) ; 
System. out .print ("Write second dog's name: "); 
Dog secondDog = new Dog ( ) ; 

// Assign dog name with a property 
secondDog . setName ( input . nextLine ( ) ) ; 

// Create a dog with a default name 
Dog thirdDog = new Dog(); 
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Dog[] dogs = new Dog [ ] { firstDog, secondDog, thirdDog } ; 
for (Dog dog : dogs) { 
dog . bark ( ) ; 

} 

} 



CbOTBeTHO M3X0fl"bT OT M3n"b/lHeHMeT0 me 6"bfle C/ieflHMflT: 



Write first dog's name: Bobcho 
Write second dog's name: Walcho 
Dog Bobcho said: Wow-wow! 
Dog Walcho said: Wow-wow! 
Dog Sharo said: Wow-wow! 



B to3m MeTOfl, c noMoinTa na K/iaca Scanner, no/iy^aBaMe MMeHaTa Ha 
o6eKTMTe OTTun Ky^e, komto noTpe6nTe/iflT Tpa6Ba fla BtBefle b K0H30/iaTa. 

npucBOflBaMe ntpBUfl BtBefleH hm3 Ha npoMeH/iMBaTa firstDogName. Cnefl 
TOBa M3no/i3BaMe Ta3M npoMeH/iMBa npn cb3flaBaHeT0 Ha ntpBua o6eKT ot Tun 
Dog - firstDog, KaTO a noflaBaMe KaTO napaMerbp Ha KOHCTpyKTopa. 

C"b3flaBaMe btopma o6eKT ot Tun Dog, 6e3 fla noflaBaMe hm3 3a MMeTO Ha 
Ky46T0 Ha KOHCTpyKTopa My. C/iefl TOBa B"bBe>KflaMe MMeTO Ha btopoto Ky^e, 
4pe3 K/iaca Scanner, m no/iy^eHaTa ctomhoct flupeKTHo noflaBaMe Ha setter 
MeTOfla - setName() . M3BMKBaHeTo Ha MeTOfla setName() CTaBa 4pe3 T04K0Ba 
HOTaunfl, npn/io>KeHa KbM npoMeH/iMBaTa, kohto na3M pecjDepeHunfl KbM 
BTOpufl C"b3flafleH o6eKT OT tm n Dog - secondDog. setName () . 

KoraTO cb3flaBaMe TpeTkm o6eKT ot ™n Dog, He noflaBaMe MMe Ha KyneTo Ha 
KOHCTpyKTopa, hmto c/iefl TOBa MOflMcjjuunpaMe noflpa36npaiflaTa ce ctomhoct 

"Sharo". 

Cnefl TOBa cb3flaBaMe MacuB ot Tun Dog, KaTO ro MHnuna/insnpaMe c TpnTe 
o6eKTa, komto TOKy mo cb3flaflOXMe. 

HaKpaa, M3no/i3BaMe ukiKb/i, 3a fla o6xoamm MacuBa ot o6eKTM OTTun Dog. Ha 
BceKM e/ieMeHT ot MacuBa, othobo M3no/i3BaMKM T04K0Ba HOTauna, M3BMKBaMe 
M eTOfla bark ( ) 4 pe3 dog . bark ( ) . 

Flpupofla Ha o6eKTMTe 

HeKa npunoM hum cbiuo, <-\e KoraTO c"b3flafleM eflMH o6eKT, tom ce cbcroki ot 
flBe 4acTM - pea/iHa Macr ot o6eKTa, kohto c"bfl"bp>Ka flaHHi/rre 3a KOHKpeTHna 
o6eKT m ce HaMupa b 4acTra ot onepaTMBHaTa naMeT, Hape^eHa xv\v\n (heap) v\ 
pecfsepeHuna KbM to3m o6eKT (kohto ce HaMupa b flpyra <-\acr ot onepaTMBHaTa 
naMeT, KbfleTO ce fl"bp>KaT /lOKa/iHMTe npoMeH/iMBM v\ napaMeTpnTe Ha MeTO- 
flMTe, Hape^eHa cTeK (stack)). 
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HanpuMep, HeKa MMaMe K/iac Dog, Ha komto xa pa here p mctm Ki/ue My ca MNie 
(name), nopofla (kind) v\ B"b3pacT (age). Cb3flaBaMe npoMeH/iMBa dog ot to3m 
K/iac. Ta3M npoMeH/iMBa ce HBHBa pedpepeHuna (yKa3aTe/i) K"bM o6eKTa b 
flMHaMM4HaTa naMeT(heap). 

PedpepeHUMATa e npoMeH/iMBaTa, 4pe3 kohto flocrbnBaMe o6eKTa. Ha cxeMaTa 
no-flo/iy, npuMepHaTa pedpepeHuna, kohto MMa Bp"b3Ka icbM pea/iHua o6eKT b 
xnMna, e c MMeTO dog. B Hea, 3a pa3/im<aTa ot npoMeH/iMBMTe ot npuMMTHBeH 
Tun, He ce cbfltpwa caMaTa ctomhoct (T.e. caMHAT o6eKT), a aflpec icbM 
pea/iHMfl o6eKT b xnMna: 



Stack 



dog 



Dog@187aeca 



Heap 



Dog Object 



Instance Variables: 

-name 
-kind 
-age 



Ako ce onuTaMe fla OTne^aTaMe cTOMHOcira Ha eflHa pedpepeHuna K"bM o6eKT b 
K0H30/iaTa, me no/iynuM Heiuo noflo6HO Ha npuMepa rope 
<ciass_name>@hex_digit, KoeTO 3a Hac e HenoHATHO, ho 4pe3 Hero, Java 

fltpWM Bp"b3Ka K"bM pea/1 HMfl o6eKT. 

KoraTO fleicnapupaMe eflHa npoMeH/iMBa ot ™n, HflKaKtB K/iac, ho He MCKaMe 
Tfl fla e MHML4Ma/iM3npaHa c Bp"b3Ka K"bM KOHKpeTeH o6eKT, ToraBa Tpa6Ba fla v\ 
npucBOMM ctomhoct null. K/iK)40BaTa flyMa null b e3MKa Java 03Ha4aBa, <-\e 
eflHa npoMeH/iMBa He C04M K"bM hmto eflMH o6eKT (zinnca Ha ctomhoct): 



Stack 



Heap 



dog 



null 
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CbxpaHeHiie Ha co6cTBeHM K/iacoBe bt>b 4>aM/ioBe 

KaKTo 3HaeM, BceKM K/iac b Java ce cbxpaHHBa BhB (jpafi/i c pa3LunpeHMe 
.java. Oafi/ivr Tpa6Ba fla oTroBapa Ha onpefle/ieHM M3MCKBaHMfl, komto me 
M3/10KMM b c/ieflBaiunTe noflceKunn. 

Bi>TpeiiJHa opraHM3aL4M5i Ha .java 4>aftjiOBeTe 

CtmacHO KOHBeHUMATa Ha Sun 3a (JpopMaTupaHe Ha KOfla, Ha ntpBO macto, 
B"bB BceKM eflMH .java (jpafi/i, Tpa6Ba fla fleK/iapupaMe naKeTa Ha K/iaca. ToBa 
Tpa6Ba fla CTaHe Ha ntpBua pefl BhB (Jpafi/ia, komto He e KOMeHTap. KaKTo 
3HaeM ot r/iaBaTa " Cb3,gaBaHe v\ n3no/i3BaHe Ha o6eKTn ", He cMe 3afl"b/i>KeHM 
fla fle<JpnHnpaMe K/iacoBeTe cm b naKe™, ho e flo6pa npaKTMKa fla ro npaBMM, 
TbM KaTo pa3npefle/iflHeT0 Ha .java (Jpafi/iOBeTe noMara 3a no-flo6paTa opra- 
HM3npaH0CT Ha KOfla m pa3rpaHM4aBaHeT0 Ha K/iacoBeTe c eflHaKBM MMeHa. 

C/iefl fleK/iapupaHeTO Ha naKeTa, cneflBa bk/i k)4 Ba HeTO Ha naKe™, komto ca 
Hy>KHM 3a pa6oTaTa Ha HaiunTe K/iacoBe, t. Hap. import-flecjDMHuunn. no 
noflo6ne Ha naKeTMTe m Te He ca 3afl"b/i>KMTe/iHM, ho aKO rn MMaMe b KOfla cm, 
Tpa6Ba fla rn nocTaBMM He3a6aBHO c/iefl fleK/iapaunATa Ha naKeTa. Ako B"bB 
(JpaM/ia HflMa fleK/iapupaH naKeT, ToraBa BK/iiCHBaHeTO Ha naKe™ Tpa6Ba fla e 
Ha ntpBMfl pefl ot (Jpafi/ia. 

C/iefl bk/i K)4 Ba HeTO Ha naKe™, cneflBaT fleK/iapaunnTe Ha K/iacoBeTe, komto 
MoraT fla ce c"bfl"bp>KaT b flafleHna .java (jpafi/i. B eflMH .java <jpafi/i MO>Ke fla 
6"bfle fleK/iapupaH noBe^e ot eflMH K/iac. fleK/iapaunflTa Ha K/iacoBeTe CTaBa 
noc/ieflOBaTe/iHO, KaTO peflvr 3a fleK/iapupaHeTO mm ha Ma 3Ha4eHne. BtnpeKM 
bcm4ko, 3apaflM nper/ieflHOCT, e no-flo6pe BceKM K/iac fla ce cbxpaHHBa b 
OTfle/ieH . java (JpaM/i. 

Ako He fleK/iapupaMe hmto naKeT b .java (Jpafi/ia, hmto BK/iK)4BaHe Ha bt^hluhm 
naKe™, fleK/iapaunaTa Ha ntpBua K/iac ot (JpaM/ia Tpa6Ba fla e Ha ntpBua pefl. 
Pa36npa ce, aKO He fleK/iapupaMe hmto eflMH K/iac b .java <3paM/ia, TOBa H^Ma 
fla 6"bfle cMeTHaTO 3a rpewKa ot KOMnn/iaTopa, ho TOBa TaKa m/im MHa^e Ha Ma 

CMMCb/1. 

Eto cxeMa, no kohto Tpa6Ba fla ce opueHTupaMe, KoraTO fleK/iapupaMe K/iac: 



Internal JavaFileOrder . java 



// Package definition - optional 
package <package_name>; 

// Import definitions - optional 
import <package>; 
import <package>; 

// Class declaration 
class <fist class name> { 
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// ... Code . . . 

} 

// Class declaration 
class <second_class_name> { 
// ... Code . . . 

} 

// . . . 

// Class declaration 
class <n-th_class_name> { 
// ... Code . . . 

} 



fleK/iapupaHeTO Ha naKeTa m cbOTBen-io BK/iKD4BaHeT0 Ha naKe™ ca Bene 
o6acHeHM b maBaTa " Cb3,gaBaHe v\ M3no/i3BaHe Ha o6eKTi/i ". 3a TOBa iok ce 
fleK/iapupaT K/iacoBe, me roBopuM cnefl Ma/iKO. TyK 6axa npeflCTaBeHM cpop- 
Ma/iHO, 3a fla npnflo6neM npeflcraBa 3a CTpyKTypaTa Ha BceKM . java dpafrn. 

ripeflu fla npofl"b/i>KMM, fla o6"bpHeM BHMMaHne Ha rrbpBi/m pefl ot cxeMaTa. 
BMecTO fleK/iapaunfl Ha naKeT, MMa KOMeHTap. ToBa He e npo6/ieM, Thv\ KaTo 
no BpeMe Ha KOMnn/iauna, ko m e HTa p MTe ce "1/134 MCTBaT" ot KOfla v\ Ha ntpBn 
pefl ot dpafi/ia ocTaBa fleK/iapaun^Ta Ha naKeTa. 

KoflupaHe Ha 4>aM/ioBeTe. HeTeHe Ha KMpmiMMa m 
Unicode 

KoraTO cb3flaBaMe .java dpafi/i, b komto fla flecfiMHupaMe K/iaca cm, e flo6pe 
fla noMnc/iMM 3a KOflnpaHeTo npn cbxpa ha Ba hcto My Ha dpafi/iOBaTa ci/icreMa. 

B"bTpeiuHO, Java npeflcraBa KOfla b Unicode KOflnpaHe, 3aTOBa, ha Ma npo6- 
jieMi/i, aKO B"bB dpaM/ia M3no/i3BaMe cmmbo/im, komto ca ot a36yKM, pa3/iM4HM ot 
jiaTMHCKaTa, HanpuMep Ha Knpn/inua: 



EncodingTest . j ava 



public class EncodingTest { 

/ / TeCTOB KOMeHTap 

static int ronvrnvi = 4; 

public static void main ( String [ ] args) { 
System . out .println ( "roflMHM : " + ropyinvi) ; 

} 

} 



490 BtBefleHne b nporpaMnpaHeTO c Java 



T03M KOfl me ce KONinmii/ipa m M3n"b/iHM 6e3 npo6/ieM, ho 3a fla 3ana3MM 
cuMBo/iMTe 4eTMMM b peAaKTopa, Tpa6Ba fla M36epeM noflxoflfliflOTO KOflnpaHe 
Ha dpawna. 

no noflpa36npaHe, Eclipse M3no/i3Ba HacTpoMKMTe Ha onepaunoHHaTa cucTeMa 
3a KOflnpaHe Ha .java cjjaM/iOBeTe. Ho aKO npn Ta3M cMTyauna, B"bB dpawna 
BtBefleM no-oco6eH cmmbo/i, HanpuMep KMTaMCKM Mepor/incj), tom H^Ma fla MMa 
npeflcraBflHe b KOflOBaTa Ta6/inu,a Ha Knpn/inuaTa v\ Hafi-BepoflTHO ha Ma fla 
6"bfle BM3ya/iM3npaH KopeKTHo b Eclipse. 3a fla HAMaMe noflo6HM npo6/ieMM, e 
flo6pe fla HacTpouM Eclipse, fla cbxpaHHBa .java dpav\noBe c KOflnpaHe utf-8. 
ToBa CTaBa no cneflHi/m Ha^MH : M36npaMe ot m e h kjto window -> Preferences 
-> General -> Workspace -> Text File Encoding -> Other -> UTF-8: 



#= Preferences 



type filter text 



General 

<a Appearance 
Compare/Patch 
Content Types 
+ Editors 
Keys 

±i Network Connections 
Perspectives 
Search 
SB Security 

Startup and Shutdown 
Web Browser 
S Workspace 
Ant 
+ Help 

i Install/Update 

iS Java 

S Run/Debug 

£1 Tasks 

i Team 

9 Usage Data Collector 
Validation 

(B XML 



Workspace 

See 'Startup and Shutdown' for workspace startup and shutdown preferences. 

0 Build automatically 

□ Refresh automatically 

□ Save automatically before build 



Workspace save interval (in minutes): 5 



Open referenced projects when a project is opened 
O Always O Never © Prompt 



Text file encoding 
O Default (Cpl251) 


© Other :| 


UTF-8 v 


1 



New text file line delimiter 

©Default 

O Other: 



© 



[ Restore Defaults | | Apply" 
OK Cancel 



BtnpeKM, <-\e MMaMe B"b3M0>KH0CTTa fla M3no/i3BaMe cmmbo/im ot flpyrn a36yKM, 
b .java cjjaM/iOBeTe, e npenoptMHTe/iHO fla nmueM bcm4km MfleHTudpuKaTopn v\ 
KOMeHTapn Ha aHmnMCKM e3MK, 3a fla MO>Ke koavt hm fla e pa36npaeM 3a 
noBe^e xopa no cBeTa. 

ripeflCTaBeTe cm caMO aKO bm ce Ha/iOKM fla flonncBaTe koa, nucaH ot 
BueTHaMeu,, icbAeTo MMeHaTa Ha npoMeH/ii/iBi/rre v\ ko m e HTa p MTe ca Ha Bv\er- 
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HaMCKM e3MK. He MCKaTe fla bm ce cny4Ba, Ha/in? A KaK me ce ncnyBCTBa eflMH 
BueTHaMeu, aKO bmam npoMeH/iMBM v\ KOMeHTapn Ha 6"b/irapcKM e3MK? 

MoAncjDMKaTopn m HMBd Ha flOCT"bn (bmammoct) 

HeKa cm npunoMHMM, ot maBaTa " MeTOAM ", <-\e MOflncfiMKaTop Hapn^aMe 
K/iK)40Ba flyMa, c noMOurra, Ha kohto flaBaMe flon"b/iHMTe/iHa MHcfiopMauMfl Ha 
KOMnn/iaTopa 3a KOfla, 3a komto ce OTHaca MOflncfiMKaTopa. 

B Java MMa Tpn MOflncfiMKaTopa 3a flocTbn. Te ca public, protected m 
private. B Ta3M r/iaBa me ce 3aHMMaeM noflpo6HO caMO c public v\ private. 
noBe^e 3a protected me Hay4MM b r/iaBaTa " npuHunnn Ha o6eKTHO-opneHTM- 
paHOTo nporpaMnpaHe ". 

MoflncfjuKaTopn 3a flocTbn MoraT fla ce M3no/i3BaT caMO npefl c/ieflHMTe 
e/ieMeHTM Ha K/iaca: fleK/iapauna, no/ieTa/ cBOMCTBa m MeTOflu Ha K/iaca. 

MOflM4>MKaTOpM M HMBd Ha flOCTbn 

KaKTO Ka3axMe, b Java, MMa Tpn MOflncfiMKaTopa 3a flocTbn - public, 
protected m private. C tax Hue orpaHM4aBaMe M/iM no3Bo/iflBaMe flocrbna 
(BUflMMocrra) flo e/ieMeHTMTe Ha K/iaca, npefl komto Te ca nocraBeHM. Ha 

BCeKM eflMH OT TAX, CbOTBeTCTBa HMBO Ha flOCTbn, KOeTO HOCM MMeTO Ha 
CbOTBeTHMfl MOflMcjDMKaTOp, CbOTBeTHO - public, protected M private. 

B Java o6a4e, MMa ^eTBtpTO hmbo Ha bmammoct ao e/ieMeHT Ha K/iac, 3a KoeTO 
HflMa MOAMcfiMKaTop 3a AOCTbn. B /lMTepaTypaTa, TOBa hmbo Ha AOCTbn ce 
HapM^a default m/im package (c/ieA Ma/iKo me bmamm 3aiflo), a noHAKora b 
no-CTapM khmtm 3a Java ce cpema m KaTO friendly. CbOTBeTHO, K/iacoBe, 

nO/ieTa, CBOMCTBa M/IM MeTOAM Ha A^AeH K/iaC, KOMTO H51 M3T MOAMCjDMKaTOp 3a 
BMAMMOCT B AeK/iapaUMflTa CM, C4MTaMe, 4e MM3T HMBO Ha AOCTbn default. 



B Java MMa tpm MOAicpuKaTopa 3a bmammoct, ho hctmpm hmbs 
Ha AOCTbn. HeTBtpTOTo, ce HapMMa hmbo Ha AOCTbn default, m 
e b cmia, Koraro npeA CbOTBeTH Mn e/ieMeHT Ha K/iaca HUMa 

HHKaKbB MOAMCpMKaTOp 3a AOCTbn. 



Cera me A^AeM o6mo o6acHeHMe 3a pa3/iM4HMTe HMBa, a b noc/ieACTBMe, 
KoraTO pa3r/ie>KAaMe BceKM eAMH ot e/ieMeHTMTe Ha K/iaca, me A^AeM no- 
noApo6Ha MHcjDopMauMa 3a bchko eAHO ot tax. 

Hmbo Ha flocn»n public 

M3no/i3BaMKM MOAMcfiMKaTopa public, HMe yKa3BaMe Ha KOMnM/iaTopa, <-\e 
e/ieMeHTbT, npeA komto e nocraBeH, MO>Ke Aa 6"bAe AOCTbneH ot BceKM Apyr 
K/iac, He3aBMCMM0 Aa/iM e b TeKymn^ naKeT mjim M3B"bH Hero. Tom onpeAe/ia 

HaM-Ma/IKO 0rpaHM4MTe/lH0T0 HMBO Ha BMAMMOCT OT BCM4KM HMBa B Java. 
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Hmbo Ha flocn»n default 

ToBa hmbo Ha flocTbn ce npmiara, KoraTO He ce i/i3no/i3Ba HMKaicbB 
MOflndpuKaTop 3a flocrbn npefl cbOTBeTHna e/ieMeHT. 

To e no-orpaHM4MTe/iHO ot pubiic-BMflMMocTTa, Thv\ KaTo no3Bo/iflBa, fla flo- 
CTbnBaMe cbOTBeTHMAT e/ieMeHT, caMO ot K/iacoBe, komto ce HaMnpaT b cbiuna 
naKeT, b komto ce HaMupa K/iacbT, Ha komto npMHafl/ie>KM e/ieMeHTbT. 

Hmbo Ha flocn»n private 

ToBa e hmboto Ha flocTbn, KoeTO Ha/iara Hafi-ro/iflMa pecTpMKuna Ha B\/\py\- 
Mocira Ha K/iaca v\ e/ieMeHTMTe My. Moflncj)MKaTop"bT private c/iy>KM 3a 
MHflMKaunfl, <-\e e/ieMeHTbT, 3a komto ce OTHaca, He Mowe fla 6"bfle flocrbriBaH 
ot hmkom flpyr K/iac, flopn T03M K/iac fla ce HaMupa b cbiflna naKeT. 

fleK/iapnpaHe Ha K/iacoBe 

fleK/iapupaHeTO Ha K/iac MMa crporo onpefle/ieHM npaBM/ia (cnHTaKcuc), komto 
Tpa6Ba fla cna3BaMe: 



[<access modif ier>] class <class name> 



KoraTO fleK/iapupaMe K/iac, 3afl"b/i>KMTe/iH0 Tpa6Ba fla M3no/i3BaMe Knic-iOBaTa 
flyMa class. C/iefl Hea Tpa6Ba fla ctom MMeTO Ha K/iaca <ciass_name>. 



/A 3afl-b/i>KMTe/iHMTe e/ieMeHTM ot flexsiapaukifiTa Ha K/iaca ca 
* \ K/i KmoBaTa flyMa class m mmcto Ha K/iaca. 



OcBeH KnK)40BaTa flyMa class v\ MMeTO Ha K/iaca, b fleK/iapaunaTa Ha K/iaca 
MoraT fla 6"bflaT M3no/i3BaHM hakom MOflncjDMKaTopn. TyK, me o6"bpHeM 
BHMMaHne caMO Ha no3BO/ieHMTe MOflncjDMKaTopn 3a flocTbn. 

Bmammoct Ha K/iaca 

HeKa MMaMe flBa K/iaca - A v\ b. Ka3BaMe, ne K/iacbT a, MMa flocrbn ao K/iaca 
b, aKO MO>Ke fla npaBM eflHO ot c/ieflHMTe Heifla: 

- C"b3flaBa o6eKT (nHCTaHuna) ot Tun K/iaca b. 

- flocTbriBa onpefle/ieHM MeTOflu v\ 4/ieH-npoMeH/iMBM (no/ieTa) b K/iaca b, 
b 3aBMCMMocT ot hmboto Ha flocrbn Ha c"bOT BeTH wre MeTOflu m no/ieTa. 

(MMa m TpeTa onepauna, kohto Mo>Ke fla 6"bfle M3B"bpujBaHa c K/iacoBe, KoraTO 
i/iMaT BMflMMocT, Hape^eHa Hac/iennBaHe Ha wiac, ho 3a Hea me tobopmm 
noflpo6HO b r/iaBaTa " npuHunnn Ha o6eKTHo-opneHTi/ipaHOTO nporpaMnpaHe "). 
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KaKTO pa36paxMe, flOCTbn 03Ha4aBa "bmammoct". Ako K/iacbT a He Mowe fla 
"BMflu" K/iaca b, hmboto Ha flocrbn Ha MeTOflMTe m no/ieTaTa b K/iaca b HHMaT 
3Ha4eHne. 

HuBaTa Ha flocrbn, komto eflMH K/iac MO>Ke fla MMa ca caMO public m default. 
Hmbo Ha flocrbn public 

Ako fleicnapupaMe eflMH K/iac c MOflncfiMKaTop 3a flOCTbn public, me mokcm fla 
ro flocTbnBaMe ot bcm^km Java K/iacoBe, ot bcm^km naKeTM, He3aBMCMM0 Kbfle 
ce HaMnpaT Te. ToBa 03Ha4aBa, <-\e BceKM flpyr K/iac me MO>Ke fla cb3flaBa 
o6eKTM ot Tun T03M K/iac m fla MMa flOCTbn flo MeTOflMTe m no/ieTaTa (c 
noflxoflflmo hmbo Ha flocrbn) Ha K/iaca. 

He Tpa6Ba fla 3a6paBHMe, <-\e aKO MCKaMe fla M3no/i3BaMe K/iac c hmbo Ha 
flOCTbn public, ot flpyr naKeT, pa3/iM4eH ot TeKyiflMa, b komto cb3flaBaMe 
K/iaca cm, Tpa6Ba fla M3no/i3BaMe KOHcrpyKUMHTa 3a BK/no^BaHe Ha naKeTM 
import, 3a naKeTa, b komto ce HaMMpa >Ke/iaHMAT3a ynoTpe6a K/iac. 

Ako b eflMH . java dpav\n flecj)MHMpaMe noBene ot eflMH K/iac, to b to3m dpav\n e 
no3Bo/ieHO fla MMaMe caMO eflMH eflMHCTBeH K/iac, komto e c MOflMc()MKaTop 
public. OcBeH TOBa, KoraTo fleicnapMpaMe eflMH K/iac KaTo public, cf)aM/ibT, b 
komto ce HaMMpa K/iacbT, Tpa6Ba fla MMa cbiflOTO MMe, KaTO Ha T03M K/iac. 



BceKM K/iac c MOflkicJjMKaTop 3a AOCTbn public Tpn6Ba fla e fle- 
cpMHkipaH b co6cTBeH cpausi c pa3uinpeHMe . java, fla e eflMH- 
CTBeHun public K/iac btjb (patina m to3m cpausi Tpn6Ba na e 
MMeHy Ba h c mmcto Ha public K/iaca. 



Hmbo Ha flocrbn default 

B c/iy^aM, <-\e Knacvr ha Ma MOflMcjDMKaTop 3a flOCTbn (T.e. MMa hmbo Ha flOCTbn 
default), T03M K/iac me e bmamm caMO 3a KnacoBeTe, komto ce HaMMpaT b 
naKeTa, b komto e fleicnapMpaH K/iaca. 3aTOBa noHHKora TOBa hmbo Ha flOCTbn 
ce HapM4a package. 



HanpMMep, aKO MMaMe K/iac a m K/iac b, ho b pa3/iM4HM naKeTM, m cbOTBeTHo 
K/iac a e c hmbo Ha flOCTbn default, to b K/iac b HHMa fla Mo>KeM fla cb3flafleH 

HMTO eflMH 06eKT OT TMn A, M/1M flOpM fla flecfiMHMpaMe npoMeH/iMBa OT TMn A. 



A. java 


package 


packagel ; 




class A 


{} 




BCblflHOCT 


3a K/iaca b, 


K/iacbT a M3o6iflO He cbiuecTByBa m aKO BbnpeKM 



bcm4ko, ce onMTaMe fla M3no/i3BaMe K/iacbT a b K/iaca b, HanpMMep: 
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B . java 



package package2; 

import packagel. A; 

public class B { 

public static void main ( String [ ] args) { 
A alnstance; 

} 

} 



KoMnmiaTopvr me ce "on/ia^e" cbc c"bo6iueHne noflo6HO Ha c/ieflHOTo: 



The type packagel. A is not visible 



Hhbo Ha flocrbn private 

3a fla CMe M3HepnaTe/iHM, me cnoMeineM, Me KaTO MOflncfiMKaTop 3a flocTbn ao 
K/iac, MO>Ke fla ce M3no/i3Ba MOflncfiMKaTopa 3a bmammoct private, ho TOBa e 
cBtpsaHO c noHATneTo "BvrpeujeH K/iac" (inner class), KoeTO me pa3meflaMe b 

CeKUMflTa " B"bTpeLUHM, JIOKa/IHM M aHOHMMHM K/iacoBe ". 

T51/10 Ha K/iaca 

ripeflu fla npuK/iKjMMM c o6flCHeHneTO 3a fleK/iapauna Ha K/iac me KaweM, <-\e 
no noflo6ne Ha MeTOflMTe, c/iefl fleK/iapaunATa Ha K/iaca, cneflBa HeroBOTo 
Tfl/io, T.e. 4acTTa ot K/iaca, b kohto ce cbAtpwa nporpaMHi/m koa: 



[<access_modif ier>] class <class_name> { 

// ... Class body - the code of the class goes here . . . 

} 



Thjioto Ha K/iaca, 3ano4Ba c OTBapama <$>i/irypHa cKo6a "{" m 3aB"bpiuBa cbc 
3aTBapflma - "}"■ K/iacbT BMHarn Tpa6Ba Aa MMa thjio. 

npaBM/ia npu ci>3flaBaHeTO Ha mms Ha K/iac 

no noAo6ne Ha AeK/iapupaHeTO Ha MMe Ha MeTOA, 3a cb3AaBaHeTo Ha MMe Ha 
K/iac, kiNia npaBM/ia, komto ca npenopt^aHM ot Sun: 

- MMeTO Ha K/iaca BMHarn 3ano4Ba c maBHa 6yKBa. 

- Ako MMeTO Ha K/iaca e cbcraBeHo ot hako/iko avmH/ ntpBaTa 6yKBa ot 
BCAKa HOBa AyMa, AO/ieneHa ao npeAxoAHaTa, Tpa6Ba Aa 6"bAe maBHa. 
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- 3a MMeHa Ha K/iacoBe o6mkhob6ho ce M3no/i3BaT cbiuecTBMTe/iHM MMeHa. 

- MMeTO Ha K/iaca e ,qo6pe fla 6"bfle Ha aHmnMCKM e3MK. 

Eto hhkojiko npuMep 3a MMeHa Ha K/iacoBe, komto ca npaBM/iHO fleK/iapupaHM 
m cfjopMaTupaHn: 



Dog 

Account 
Car 

Buf f eredReader 



K/itonoBaTa AyMa this 

K/iK)40BaTa flyMa this, b Java, e pecfiepeHLii/m KbM TeKyiuna o6eicr - o6eKTbT, 
hmmto MeTOfl M/in KOHCTpyKTop 6nBa M3BMKBaH. Mo>KeM a npMeMeM KaTo yKa- 
3aren (pecfiepeHUMfl), flafleHa hm anpnopn ot cb3flaTe.ni/iTe Ha Java, c kohto fla 
AOCTbnBaMe e/ieMemriTe (no/ieTa, MeTOflu, KOHCTpyKTopn) Ha co6cTBeHMfl hm 
K/iac: 



this .myField 
this . doMyMethod ( ) 

this (3,4) // if there is constructor with two int parameters 



B MOMeHTa HflMa fla o6acHflBaMe M3/io>KeHMfl koa. Pa3flCHeHMfl me flafleM no- 
KbCHO, b MecTaTa ot ceKUMMTe Ha Ta3M maBa, nocBeTeHM Ha e/ieMeHTMTe Ha 
K/iaca (no/ieTa, MeTOflu, KOHCTpyKTopn) v\ 3acflraiflM K/iK)40BaTa flyMa this. 

Flo/ieTa 

KaKTO Ka3axMe b Ha^a/iOTo Ha maBaTa, KoraTo fleicnapupaMe K/iac, Hue 
onucBaMe o6eKT ot pea/iHua >kmbot. 3a onucaHneTO Ha T03M o6eKT, Hue ce 
cjDOKycupaMe caMO Btpxy xa pa KTe p m ctm k MTe My, komto MMaT OTHomeHne KbM 
npo6/ieMa, komto me pewaBa HaiuaTa nporpaMa. 

Te3M xapaKTepMCTMKM Ha pea/iHMa o6eKT, vv\ MHTepnpeTMpaMe b fleicnapauM- 
aTa Ha K/iaca, KaTO fleicnapMpaMe Ha6op ot cneuMa/ieH tmih npoMeH/iMBM, 
Hape^eHM no/ieTa, b komto na3MM flaHHMTe 3a OTfle/iHMTe xapaKTepMCTMKM. 
KoraTO cb3flafleM o6eKTM no onMcaHMeTO Ha HawMfl K/iac, cto m h o ctm Te Ha 
no/ieTaTa, me cbfltpwaT ko h KpeTH MTe xapaKTepMCTMKM, c komto flafleH eK3eM- 
n/iap (o6eKT) ce 0T/iM4aBa ot bcm>hkm ocTaHa/iM o6eKTM ot flafleHMa K/iac. 

AeK/iapMpaHe Ha no/ieTa b flafleH K/iac 

flo MOMeHTa, CMe ce c6/i"bCKBa/iM caMO c flBa TMna npoMeH/iMBM (b>k. maBaTa 
" MeTOflM "), b 3aBMCMMocT ot TOBa K"bfle ca fleicnapMpaHM: 

- SIOKa/iHM npoMSH/iMBM - TOBa ca npoMeH/iMBMTe, komto ca flecfiMHMpa- 

HM B Tfl/IOTO Ha HflKOM MeTOfl (M/1M 6/lOK). 
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- flapaMeTpu - TOBa ca npoMeH/iuBMTe b cnncbKa c napaMeTpn, komto 
eflMH MeTOfl MO>Ke fla MMa b pefla, Ha komto e fleK/iapupaH. 

B Java cbmecTBVBa v\ TpeTM bma npoMeH/iMBM, Hape^ei-m no/ieTa (fields) m/im 
H/iGH-npoMGH/iMBM Ha K/iaca (instance variables). 

Te ce fleK/iapupaT b th/ioto Ha K/iaca, ho M3B"bH th/ioto Ha 6/iok, MeTOfl v\nv\ 
KOHCTpyKTop (KaKBO e KOHCTpyKTop, me pa3meflaMe noflpo6HO cnefl Ma/iKo). 



A flo/ieTaTa ce fleK/iapupaT b ta/ioto Ha K/iaca, ho m3bi»h th/ioto 

* \ Ha MeTOfl, KOHCTpyKTOp M/1M 6/IOK. 



Eto eflMH npuMepeH koa, b komto ce fleK/iapupaT pa3/iM4HM no/ieTa: 



My Class . java 


class MyClass { 




int age; 




long distance; 




String [] names; 




Dog myDog; 




} 





OopMa/iHO, fleicnapauMflTa Ha no/ieTaTa CTaBa no c/ieflHua Ha^MH : 



[<modif iers>] <field_type> <field_name>; 



<fieid_type> onpefle/ia Tuna Ha flafleHOTO none. Tom MO>Ke fla 6"bfle, KaKTO 

npi/IMMTM BeH Tun (byte, short, char M T.H.) M/1M MaCMB, TaKa M OT Tun, 

HflKaKtB K/iac (HanpuMep string). 

<fieid_name> e MMeTO Ha flafleHOTO no/ie. KaKTO npn MMeHaTa Ha o6mkho- 
Be h MTe npoMeH/iMBM, KoraTO MMeHyBaMe eflHa M/ieH-npoMeH/iMBa Tpa6Ba fla 
cna3BaMe npaBM/iaTa 3a MfleHTMiJpMKaTopM b Java (b>k. r/iaBaTa ' TIphmmtmbhh 
TkinoBe m npoMeH/iMBu ") . 

<modifiers> e noHATue, c KoeTO CMe 03Ha4M/in, KaKTO MOflncfiMKaTopMTe 3a 
flocTbn, TaKa v\ flpyrn MOflncfu/iKaTopn. Te He ca 3afl"b/i>KMTe/iHa 4acr ot 
fleK/iapaunflTa Ha eflHo no/ie. 

MoflncfiMKaTopMTe m HMBaTa 3a flocTbn, no3Bo/ieHM b fleK/iapaunaTa Ha eflHo 
no/ie ca o6acHeHM b ceKun^Ta " BuflMMocT Ha no/ieTa m MeTOflu " Ma/iKO no- 
flo/iy. 

B T33M r/iaBa, ot flpyrkrre MOflncjjMKaTopn, komto He ca 3a flocTbn, v\ MoraT fla 
ce M3no/i3BaT npn fleK/iapupaHeTO Ha no/ieTa Ha K/iaca, me o6"bpHeM 

BHMMaHMe caMO Ha static V\ final. OCTaBaiflMTe MOflMCjDHKaTOpn (transient 

m volatile) ca M3B"bH o6cera Ha Ta3M KHura v\ HAMa fla 6"bflaT pa3r/ie>KflaHM. 
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06/iacT Ha AencTBwe (scope) 

Tpa6Ba fla 3HaeM, <-\e 06/iacira Ha AeftcrBMe (scope) Ha eflHO no/ie e ot 
pefla, Ha komto e fleK/iapupaHO, flo 3aTBapaiuaTa cfwrypHa CKo6a Ha thjioto Ha 
K/iaca. 

klHML|Ma/iM3ai4M5i no BpeMe fla AeK/iapupaHe 

KoraTO fleicnapupaMe eflHO none e B"b3M0>KH0 eflHOBpeMeHHO c HeroBaTa 
fleK/iapaunfl fla My flafleM n"bpB0Ha4a/iHa ctomhoct. Ha4MH"bT, no komto CTaBa 
TOBa e cbiflnaT, KaKTO npn MHnuna/insauMflTa (flaBaHeTO Ha ctomhoct) Ha 
o6nKHOBeHa /lOKa/iHa npoMeH/iMBa: 



[<modif iers>] <f ield_type> <field_name> = <initial_value>; 



Pa36npa ce, Tpa6Ba <initiai_vaiue> fla 6"bfle oTTuna Ha no/ieTO, mjim hhkom 
cbBMecTi/iM c Hero Tun. HanpuMep: 



My Class . java 


class MyClass { 






int age = 5; 

long distance = 234; 


// the literal 234 


is of integer type 


String [] names = new 
Dog myDog = new Dog(' 


String [] { "Pencho' 

r 


' , "Marincho" } ; 


/ / ... Other code . . 

} 







Ctomhoctm no noflpa36npaHe Ha no/ieTaTa 

BceKM n"bT, KoraTO cb3flaBaMe hob o6eKTOTflafleH K/iac, BnpTya/iHaTa MaiunHa 
Ha Java, aBT0MaTM4H0 3afle/ia 3a bchko no/ie ot K/iaca, naMeT b xMfina (heap 
- 4acT ot onepaTMBHaTa naMeT Ha KOMniOTbpa, KbfleTO ce cbxpaHABaT 
o6eKTMTe i/i no/ieTaTa mm). C/iefl KaTO 6"bfle 3afle/ieHa, Ta3M naMeT ce 

MHML4Ma/lM3Mpa aBT0MaTM4H0 C nOflpa36npaiflM CTOMHOCTM 3a KOHKpeTHMfl TMn 

no/ie. ToBa craBa, He3aBMCMMo fla/iM c/iefl TOBa, no/ieTO ce MHMUMa/iM3Mpa 
M3pM4H0 ot nporpaMMCTa Ha pefla Ha HeroBaTa fleicnapauMfl m/im He. 



flo/ieTaTa ce MHMMMa/iM3MpaT c noflpa36npamnTe ctomhoctm 
3a TMna mm BceKM ntT, KoraTO hob o6eKT ot flafleHMfi TMn 
6mb3 cb3flaBaH, He33BMCMMO fla/iM no BpeMe Ha Aewiapa- 

L|M51Ta MM, M3PMHHO MM Ce npMCBOflBa CTOMHOCT M/IM He. 



Eto m cnMCbK c noflpa36MpaiflMTe ce ctomhoctm 3a BceKM eflMH TMn: 
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Tun Ha none 


Ctomhoct no noflpa36npaHe 


byte 


0 


short 


0 


int 


0 


long 


OL 


float 


O.Of 


double 


O.Od 


boolean 


false 


char 


"\u0000" 


pecfiepeHUMfl K"bM o6eKT 


null 



HanpuMep, aKO c"b3flafleM K/iac Dog m 3a Hero flecfjMHupaMe no/ieTa MNie 
(name), B"b3paCT (age), fl"b/l>KMHa (length) M fla/lM KV4eT0 e OT M"b>KKM no/l 
(isMale), 6e3 fla rn MHML4Ma/iM3npaMe no BpeMe Ha fleK/iapaunaTa mm: 



Dog. java 



public class Dog { 

String name; 
int age; 
int length; 
boolean isMale; 

public static void main ( String [ ] args) { 
Dog dog = new Dog(); 

System. out .println ("Dog 1 s name is: " + dog.name); 
System . out .println ( "Dog ' s age is: " + dog.age); 
System . out .println ( "Dog ' s length is: " + dog.length); 
System . out .println ( "Dog ' s is male: " + dog. isMale); 

} 

} 



CbOTBeTHO, KaTO pe3y/iTaT me no/iy^MM: 



Dog 


s 


name is: null 


Dog 


s 


age is : 0 


Dog 


s 


length is: 0 


Dog 


s 


is male: false 



B npuMepa no-rope, 4pe3 T04K0Ba HOTauna (nocraBHHe Ha T04Ka Me>Kfly 
MMeTO Ha npoMeH/iMBaTa m no/ieTO Ha o6eKTa - b>k. r/iaBaTa " C~b3ziaBaHe m 
M3no/i3BaHe Ha o6eKTn "), flocTbnBaMe nonerara na o6eKTa dog, OTTun Dog, m 
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cbOTBen-io M3Be>KflaMe pe3y/iTaTa 3a bchko eflHO otthx. KaKTO BM>KflaMe, c/iefl 
c"b3flaBaHeT0 Ha o6eKTa, nonerara ce MHnuna/insnpaT etc cto mho cTMTe mm no 
noflpa36MpaHe, komto M36poMXMe b Ta6/iMuaTa c noflpa36MpaiuMTe ce 

CTOMHOCTM. 

Pa3/iMKa Me>Kfly /iot<a/iHM npoM6H/iMBM m no/ieTa 

Ako flecfiMHMpaMe flafleHa /iOKa/iHa npoMeH/iMBa b eflMH MeTOfl, 6e3 fla a 
MHMUMa/iM3MpaMe, m BeflHara cnefl TOBa ce onMTaMe fla a M3no/i3BaMe (fla Ka- 
>KeM OTne^aTaMe cTOMHOcrra m), TOBa me npeflM3BMKa rpewKa npM kom nM/ia- 

L4M51, TbM KaTO /lOKa/lHMTe npOMeH/lMBM He Ce MHML4Ma/lM3MpaT c noflpa36MpaiflM 

ce ctomhoctm no BpeMe Ha thxhoto fleicnapMpaHe. 



/-\ 3a pa3/iMKa ot nonerara, /lOKa/iHMTe npoMeH/iMBM, He 6mb3t 
, 9\ MHMi4na/iii3MpaHM c noflpa36kipama ce ctomhoct c/iefl thxhoto 
AeK/iapupaHe. 



HanpMMep: 



public static void main ( String [ ] args) { 
int notlnitializedLocalVariable; 

System. out .println (notlnitializedLocalVariable) ; 

} 



Koflvr HflMa fla MO>Ke fla ce KOMnM/iMpa m cbo6meHMeTO 3a rpewKa me 6"bfle 
noflo6HO Ha cneflHOTo: 



The local variable notlnitializedLocalVariable may not have been 
initiali zed. 



Co6cTBeHM ctomhoctm no noflpa36n paHe 

flo6"bp CTM/i Ha nporpaMMpaHe e o6a4e, KoraTO fleicnapMpaMe no/ieTaTa Ha 

K/iaca cm, M3pM4H0 fla tm MHMUMa/iM3MpaMe c flafleHa noflpa36Mpaifla ce 

ctomhoct. MaKap m fla CMe cMrypHM, <-\e Java me flafle noflpa36Mpaiua ce 

CTOMHOCT Ha BCflKO eflHO OT nO/ieTaTa, aKO MHML4Ma/lM3MpaMe BCflKO eflHO OT 

tax, BceKM, komto norvieflHe HaiuMfl KOfl, me 3Hae KaKBa e n"bpB0Ha4a/iHaTa 
ctomhoct Ha no/ieTO. ToBa noflo6pflBa 4eTMM0CTTa Ha KOfla. 



npMMep 3a TaKOBa MHMUMa/iM3MpaHe MO>Ke fla flafleM KaTO MOflMcfiMUMpaMe 
npMMepa ot npeflxoflHaTa ceKUMa " l/lHMUMa/iM3auMa no BpeMe Ha fleicnapM- 
paHe ", K/iaC"bTMyClass: 



My Class . java 


class MyClass { 




int age = 0; 
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long distance = 0; 
String [] names = null; 
Dog myDog = null; 

/ / ... Other code . . . 

} 



MoflM4>MKaTop final 

KaKTo cnoMeHaxMe b Ha^a/ioTo Ha Ta3M ceKuna, b fleK/iapauwflTa Ha eflHo 
none e no3BO/ieHO fla ce M3no/i3Ba MOflncjDMKaTop final. Tom He e MOflncjju- 
KaTop 3a flocrbn, ce M3no/i3Ba 3a eflHOKpaTHO MHML4Ma/iM3npaHe Ha no/ieTa. 
C/iefl KaTO flafleM ctomhoct Ha eflHO none, mere MMa MOflkicf)kiKaTop final b 
fleicnapauMflTa cm, cnefl TOBa no/ieTO He Mo>Ke fla npi/ieMe flpyra ctomhoct. 

HeKa oHameflMM Ka3aH0T0 c npi/iMep: 



FinalModif ierTest . java 



class FinalModif ierTest { 

final int age =5; // Here is the final field 

public static void main ( String [ ] args) { 

FinalModif ierTest instance = new FinalModif ierTest () ; 

instance. age = 15; // Trying to reinitialize it... 

} 

} 



Ako ce onMTaMe fla KOMnmiwpaMe T03M K/iac, HHMa fla ycneeM, KaTO me 
no/iy^MM c/ieflHOTO cbo6meHi/ie 3a rpewKa: 



The final field FinalModif ierTest. age cannot be assigned. 



PeiueHMeTO e v\nv\ fla MaxHeM final ot fleicnapauMflTa Ha no/ieTO v\nv\ fla He ce 
onuTBaMe fla ro MHnuna/insnpaMe othobo. 

MeTOflu 

B r/iaBaTa "MejroflJd" noflpo6HO ce 3ano3HaxMe c TOBa KaK fla fleicnapupaMe i/i 
M3no/i3BaMe MeTOfl. B Ta3M ceKu,v\n, HaKpaTKO me npunoM hum Ka3aH0T0 tbm m 
me ce cj)OKycnpaMe Btpxy hakom hobm oco6eHOCTM npn fleK/iapupaHeTO v\ 
c"b3flaBaHeT0 Ha MeTOflu. 

AeK/iapMpaHe Ha mctoam b flafleH K/iac 

fleK/iapupaHeTO Ha MeTOflu, KaKTO 3HaeM CTaBa no c/ieflHua Ha^MH : 
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[<modif iers>] <return_type> <method_name> ( [<parameters_list>] ) { 

// ... Method" s body ... 
[<return_statement>] ; 

} 



3afl"b/i>KMTe/iHMTe e/ieMeHTM npn fleK/iapupaHeTO Ha MeTOfla ca Ti/irrbT Ha Bp"b- 
LMaHaTa CTOMHOCT <return_type>, MMeTO Ha MeTOfla <method_name> M OTBapfl- 
maTa m 3aTBapflmaTa Kptmn cko6m - " (" v\ ") ". 

CnncbKtT ot napaMeTpn <params_iist> He e 3afl"b/i>KMTe/ieH. M3no/i3BaMe ro 
fla noflaBaMe MHcfiopMauMfl Ha MeTOfla, komto fleK/iapupaMe, aKo tom ce 
Hy>Kflae OTTaKaBa. 

3HaeM, 4e aKo Ti/irrbT Ha Bp^maHaTa ctomhoct <retum_type> e void, ToraBa 
<return_statement> MO>Ke fla y^aCTBa CaMO C OnepaTOpa return, c ue/i npe- 
KpaTABaHe fleMCTBueTo Ha MeTOfla. Ako <retum_type> e pa3/iM4eH ot void, 
MeTOflvr 3afl"b/i>KMTe/iH0 Tpa6Ba fla Bp^ma pe3y/iTaT 4pe3 K/iic-iOBaTa flyMa 

return, KaTO pe3y/lTaTbT e OT Tkin <return_type> M/1M CbBMeCTMM c Hero. 

Pea/iHaTa pa6oTa, kohto MeTOflvr Tpa6Ba fla cBtpiun, ce HaMupa b ta/ioto My, 
3arpafleHa OTcJjurypHM cko6m - "{" h "}"■ 

MaKap, 4e pa3meflaxMe hakom ot MOflncfiMKaTopMTe 3a flocrbn, no3Bo/ieHM fla 
ce M3no/i3BaT npn fleicnapupaHeTO Ha eflMH MeTOfl, b ceKunaTa " Bmammoct Ha 
no/ieTa m MeTOflu " me pa3meflaMe no-noflpo6Ho Ta3M TeMa. 

IHe pa3meflaMe MOflncfiMKaTopa static b noc/ieflHaTa ceKuna Ha Ta3M maBa. 
npMMep - fleK/iapnpaHe Ha mctoa 

HeKa nomeflHeM fleK/iapupaHeTo Ha eflMH MeTOfl 3a HaMnpaHe c6op Ha flBe 
ue/in 4nc/ia: 



int add(int number 1, int number2) { 
int result = numberl + number2; 
return result; 

} 



MMeTO, c KoeTo cMe ro fleK/iapupa/in, e add(), a TMirbT Ha BptiuaHaTa My 
ctomhoct e int. CrmcbKvr My ot napaMeTpn ce cbCTon ot flBa e/ieMeHTa - 
npoMeH/iMBMTe numberl m number2. CbOTBeTHo, BptmaMe cTOMHOCTra Ha c6o- 
pa oTflBeTe 4nc/ia KaTO pe3y/iTaT. 

flocrbn AO HecTaTMHHMTe ashhm Ha K/iaca 

B maBaTa " Cb3,gaBaHe v\ M3no/i3BaHe Ha o6eKTki ", BMflaxMe KaK 4pe3 onepaTO- 
pa T04Ka, Mo>KeM fla flocTbnuM nonerara v\ fla M3BMKaMe MeTOflMTe Ha eflMH 
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K/iac. B Ta3M ceKunfl me pa3r/ieflaMe KaK M0>KeM no noflo6eH Ha^MH fla 
AOCTbnBaMe no/ieTa m fla M3BMKBaMe MeTOflu Ha flafleH K/iac, komto He ca 
CTaTM4HM, T.e. HAMaT MOflncfiMKaTop static, b fleicnapauMflTa CM. 

HanpuMep, HeKa MMaMe K/iac Dog, c none 3a B"b3pacT - age. 3a fla OTne^aTaMe 
CTOMHOcrra Ha TOBa none, e hv>kho fla c"b3flafleM o6eKT ot K/iac Dog m fla 
flOcrbnuM no/ieTO Ha to3m o6eKT, 4pe3 T04K0Ba HOTauna: 



Dog. java 



public class Dog { 

int age = 2; 

public static void main ( String [ ] args) { 
Dog dog = new Dog(); 

System . out .println (" Dog ' s age is: " + dog. age); 

} 

} 



C"bOTBeTHO pe3y/iTaTbT me 6"bfle : 



Dog ' s age is : 2 



B c/ieflBaiflMTe noflceKunn me pa36epeM KaK TOBa CTaBa b paMKi/rre Ha caMna 
K/iac. 

flocTbn AO HecTaTMMHMTe no/ieTaTa Ha K/iaca ot 
HecTaTMneH MeTOfl 

no-KtcHO, b Ta3M maBa me Hay^MM, Me flocrbna flo cTOMHOCTTa Ha eflHO no/ie, 
fla ce ocbiflecTBABa, He flupeKTHO - <-\pe3 onepaTopa T04Ka ( Ka kto 6e b 
noc/ieflHMfl npuMep dog. age), a 4pe3 MeTOfl. HeKa M3no/i3BaMe TOBa 3HaHne 
npeflBapnTe/iHO m b K/iaca Dog, cm cb3flafleM HecTaTMneH MeTOfl, komto npM 
M3BMKBaHe, Bp"bifla cTOMHocna Ha no/ieTO age: 



int getAge ( ) { 

return this. age; 

} 



KaKTo BM>KflaMe, 3a fla flocTbnMM CTOMHOcrra Ha no/ieTO 3a B"b3pacTTa, Bvrpe, 
ot caMMfl K/iac, M3no/i3BaMe K/iro^oBaTa flyMa this. 3HaeM, <-\e K/iro^oBaTa 
flyMa this e pecfiepeHUMfl KbM TeKymna o6eKT, KbM komto ce M3BMKBa MeTOfla. 
C/ieflOBaTe/iHO, b HaiuMa npMMep, c "return this. age", HMe Ka3BaMe "ot 
TeKyiflMfl o6eKT (this), B3eM m (M3no/i3BaHeTO Ha onepaTopa T04Ka), ctom- 
HocTra Ha no/ieTO age m ro bt^phm KaTO pe3y/iTaT ot MeTOfla (4pe3 Knic-ioBaTa 
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flyMa return) ". ToraBa, BMecTO b MeTOfla main() fla flocrbriBaMe cTOMHocrra 
Ha no/ieTO age Ha o6eKTa dog, Hue npocTO me M3BMKaMe MeTOfla getAge() : 



public static void main ( String [ ] args) { 
Dog dog = new Dog(); 

System . out .println (" Dog ' s age is: " + dog . getAge ( ) ) ; 

} 



Pe3y/iTaTbT cnefl Ta3M npoMHHa, me 6"bfle othobo cbLUMHT. 

OopMa/iHo, fleK/iapaunflTa 3a flocrbn ,qo none b paMKMTe Ha K/iaca, e cnefl- 
HaTa: 



this.<field name> 



HeKa nofl^epTaeM, 4e T03M flocrbn e B"b3M0>KeH, caMO ot HecTaTM4eH koa, T.e. 

MeTOfl M/1M 6/10K, KOMTO HflMa MOflMCjDMKaTOp Static. 

OcBeH 3a M3B/iM4aHe Ha CTOMHocrra Ha eflHO none, MoweM fla M3no/i3BaMe 
K/iK)40BaTa flyMa this, cbmo TaKa 3a MOflncfjuunpaHe. 

HanpuMep, HeKa fleicnapupaMe MeTOfl getoider(), komto M3BMKBaMe BCAKa 
roflMHa Ha flaTaTa, Ha po>KfleHna fleH Ha Haujua flOMaweH n\o6vw\eu, m komto, 
yBe/in^aBa B"b3pacTTa My c eflHa roflMHa: 

void get01der() { 
this . age++; 

} 



3a fla npoBepuM fla/iM TOBa, KoeTO HarmcaxMe pa6oTM KopeKTHO, b Kpaa Ha 
MeTOfla main() flo6aBAMe c/ieflHMTe flBa pefla: 



// One year later, on the 


birthday 


date . . . 




dog . getOlder ( ) ; 








System . out .println ( "After 


one year 


dog's age is: 


" + dog . age ) ; 



Cnep, nsnt/iHeHneTO, pe3y/iTaTbT e cneflHi/mT: 



Dog ' s age is : 2 

After one year dog's age is: 3 



M3BMKBaHe HecTaTMMHMTe MeTOflM Ha K/iaca OT 
HecTa tm ne h MeTOfl 

no noflo6ne Ha no/ieTaTa, komto ha mbt static b fleK/iapaunATa cm, MeTOflMTe, 
komto cbiflo He ca cTaTM4HM, MoraT fla 6"bflaT M3BMKBaHM b Tfl/iOTO Ha K/iaca, 
4pe3 K/iKJLioBaTa flyMa this. ToBa craBa, c/iefl KaTO KbM Hea, 4pe3 T04K0Ba 
HOTauMfl M3BMKaMe MeTOfla, komto hm e Heo6xoflMM: 
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this .<method name> (...) 



HanpuMep, HeKa cb3flafleM MeTOfl printAge(), komto oTne^aTBa B"b3pacTTa Ha 
o6eKTa OTTun Dog, KaTO 3a ue/ua M3BMKBa MeTOfla getAge() : 



void printAgeO { 

int my Age = this . get Age () ; // Calling getAgeO by this 
System. out .println ("My age is: " + myAge) ; 

} 



Ha rrbpBMfl pea ot npuMepa, yKa3BaMe, 4e MCKaMe fla no/iy-mM B"b3pacrra 
(cTOMHOCTTa Ha no/ieTO age) Ha TeKymi/m o6eKT, M3BMKBaMKM MeTOfla 
getAgeO, Ha TeKymi/ia o6eKT. ToBa craBa, 4pe3 K/iK)40BaTa flyMa this. 



flocrbriBaHeTO Ha HecTaTMHHMTe e/i6M6HTM Ha K/iaca (no/ieTa 
m MeTOflM), ce ocbmecTBHBa npe3 K/iK>HOBaTa flyMa this M 
onepaTopa 3a flocrt>n - TOHKa. 



flocn»n AO HecTaTMMHM flaHHM Ha K/iaca 6e3 
M3no/i3BaHe Ha this 

KoraTo flocrbriBaMe nonerara Ha K/iaca v\nv\ M3BMKBaMe HecraTi/mHi/iTe My Me- 
TOflu, e B"b3M0>KH0, fla ro HanpaBMM 6e3 K/iK)40BaTa flyMa this. ToraBa flBaTa 
MeTOfla, komto fleK/iapupaxMe MoraTfla 6"bflaT 3anncaHM no c/ieflHua Ha^MH : 

int getAge ( ) { 

return this. age; 

} 



void get01der() { 
this . age++; 

} 



K/iK)40BaTa flyMa this ce i/i3no/i3Ba, m3pmhho fla yKa>Ke, 4e npaBMM flocTbn 
AO HecTaTM4H0 no/ie Ha flafleH K/iac v\nv\ M3BMKBaMe HeroB HecraTi/meH MeTOfl. 
KoraTO TOBa He e Heo6xoflMMo Mo>Ke fla 6"bfle nponycKaHa v\ flupeKTHO fla ce 
AOCTbriBa e/ieMeHTbT Ha K/iaca. 



r\ KoraTO He e hy>kho m3Pmmho na ce yKa>Ke, ne npaBMM aocTbn 
f\ ao e/ieMeHT Ha K/iaca, K/nonoBaTa flyMa this, Mowe na 6i»ne 
nponycHaTa. 
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ripnnoKpnBaHe Ha 06/iacT Ha flencTBkie Ha no/ieTa 
m /iOKa/iHM npoMeH/iMBM (scope overlapping) 

Ot ceKUMflia " flehcnapupaHe Ha no/ieTa b aaaen K/iac " no-rope, 3HaeM, <-\e 
06/iacTTa Ha p,ev\crBv\e Ha eflHO no/ie e ot pe,qa, Ha komto e fleK/iapupaHO 
no/ieTO, flo 3aTBapaiuaTa cKo6a Ha ta/ioto Ha K/iaca. HanpuMep: 



OverlappingScopeTest . j ava 



class OverlappingScopeTest { 
int myValue = 3; 

void printMyValue ( ) { 

System . out .print In ( "My value is: " + myValue); 

} 

public static void main ( String [ ] args) { 

OverlappingScopeTest instance = new OverlappingScopeTest () ; 

instance .printMyValue ( ) ; 

} 

} 



T03M KOfl me M3Befle b K0H30/iaTa KaTO pe3y/iTaT: 



My value is: 3 



Ot flpyra crpaHa, KoraTo MMn/ieMeHTupaMe ta/ioto Ha eflMH MeTOfl, hm ce 
Ha/iara fla flecfiMHupaMe /iOKa/iHM npoMeH/iMBM, komto fla M3no/i3BaMe no 
BpeMe Ha M3n"b/iHeHne Ha MeTOfla. KaKTO 3HaeM, 06/iacira Ha p,ev\crBv\e Ha 
Te3M /iOKa/iHM npoMeH/iMBM 3ano4Ba ot pefla, Ha komto ca fleK/iapupaHn n 
npofl"b/i>KaBa flo 3aTBapaiuaTa cjDnrypHa CKo6a Ha ta/ioto Ha MeTOfla. 
HanpuMep, HeKa ,qo6aBi/iM T03M MeTOfl b toky mo fleKnapupaHna K/iac 

Over lapp ingS cope Te s t : 



int calculateNewValue ( int newValue) { 
int result = myValue + newValue; 
return result; 

} 



TyK, /lOKa/iHaTa npoMeH/iMBa, kohto M3no/i3BaMe, 3a fla m34mc/imm HOBaTa 
CTOMHOCT, e result. 

noHflKora o6a4e, Mowe fla ce cny<-\v\ TaKa, <-\e mmcto Ha hhkoh /iOKa/iHa 
npoMeH/iMBa fla cbBnaflHe c MMeTO Ha HHKoe no/ie. ToraBa HacTbnBa KOJii/131/m. 

HeKa ntpBO nor/ieflHeM eflMH npuMep, npeflu fla o6achmm 3a KaKBO CTaBa 
Btnpoc. HeKa MOflncffnunpaMe MeTOfla printMyValue ( ) no c/ieflHua Ha^MH : 
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void printMyValue ( ) { 

// Defining new local variable with the same name 
int myValue = 5; 

System . out .println ( "My value is: " + myValue); 

} 



Ako fleicnapupaMe TaKa MeTOfla, fla/in tom me ce KOMnn/iupa? A aKO ce 
KOMnn/iupa, fla/in me ce M3n"b/iHM? Ako ce nant/iHn koh ctomhoct me 6"bfle 
OTne^aTaHa - ra3v\ Ha no/ieTO v\nv\ Ta3M Ha /lOKa/iHaTa npoMeH/iMBa? 

TaKa fleK/iapupaH, cnefl KaTO 6"bfle M3rrb.nHeH MeTOfla main(), pe3y/iTarbT, 
komto me 6"bfle OTne^aTaH, me 6"bfle: 



My value is: 5 



ToBa e TaKa, TbM KaTO Java no3BO/iflBa fla ce fle<JpnHnpaT /iOKa/iHM 
npoMeH/iMBM, 4mmto MMeHa cbBnaflaT c HHKoe no/ie. Ako TOBa ce cny-m, 
Ka3BaMe, <-\e 06/iacTTa Ha fleMCTBue Ha noKannara npoMeH/iMBa npenoKpuBa 
06/iacTTa Ha fleficrBi/ie Ha no/ieTO (scope overlapping). 

T04H0 3aTOBa, 06/iacTTa Ha fleficTBi/ie Ha noKannara npoMeH/iMBa myValue cbc 
ctomhoct 5, npenoKpn o6/iacTra Ha fleficrBi/ie Ha no/ieTO cbc ctmoTo MMe. 
ToraBa, npn oTne^aTBaHeTO Ha cTOMHocTra, 6e M3no/i3BaHa cTOMHOCTra Ha 
ziOKa/iHaTa npoMeH/iMBa. 

BtnpeKM TOBa, noHHKora ce Ha/iara fla 6"bfle M3no/i3BaHO no/ieTO, BtnpeKM 4e 
ynoTpe6aTa My e b o6/iacTra Ha fleficTBi/ie Ha hakoh npoMeH/iMBa cbc cbmoTo 
MMe. B T03M cny<-\av\, 3a fla M3B/ie4eM CTOMHOCTra Ha no/ieTO, M3no/i3BaMe 
KnK340BaTa flyMa this. 3a ue/iTa, flocTbnBaMe no/ieTO 4pe3 onepaTopa T04Ka, 
npn/io>KeH KbM this, no to3m HaMMH eflH03Ha4Ho yKa3BaMe Ha BnpTya/iHaTa 
ManiMHa, 4e MCKaMe fla M3no/i3BaMe CTOMHOCTra Ha no/ieTO, He Ha noKannara 
npoMeH/iMBa, kohto MMa ctmoTo MMe. 

HeKa pa3meflaMe othobo Haujua npi/iMep c M3Be>KflaHeTo Ha CTOMHOCTra Ha 
no/ieTO myValue: 



void printMyValue ( ) { 
int myValue = 5; 

// Accessing the field value by the keyword this 
System . out .println ( "My value is: " + this . myValue) ; 

} 



T03M iTbT, pe3y/iTaTbT ot M3BMKBaHeT0 Ha MeTOfla e: 



My value is: 3 
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Bmammoct Ha no/ieTa m MeTOA" 

B Ha^a/iOTO Ha maBaTa pa3meflaxMe o6iunTe no/io>KeHMfl c MOflnctDMKaTopnTe 
m HMBaTa Ha flocrbn Ha e/ieMeHTMTe Ha eflMH K/iac b Java. l~lo-K"bCHO ce 
3ano3HaxMe i~ioapo6ho c HMBaTa Ha flocrbn npn fleK/iapupaHeTO Ha eflMH K/iac. 

Cera me pa3r/ieflaMe HMBaTa Ha bmammoct Ha no/ieTaTa v\ MeTOflMTe b K/iaca. 
TbM KaTo nonerara v\ MeTOflMTe ca e/ieMeHTM Ha K/iaca m MMaT eflHM v\ cb\i\v\ 
npaBM/ia npn onpefle/iflHe Ha hmboto mm Ha flocrbn, me m3/io>kmm Te3M 
npaBM/ia eflHOBpeMeHHO. 

3a pa3/iMKa ot fleK/iapaunaTa Ha K/iac, npn fleK/iapupaHeTo Ha no/ieTa v\ 
MeTOflu Ha K/iaca, MoraT fla 6"bflaT M3no/i3BaHM v\ 4eTnpnTe HMBa Ha flocrbn - 
public, protected, default M private. Hmboto Ha BMflMM OCT protected Hfl- 
Ma fla 6"bfle pa3me>KflaH0 b Ta3M vnasa, TbM KaTO e o6B"bp3aHO c TeMaTMKaTa 
Ha maBaTa " npuHunnn Ha o6eKTHo-opneHTMpaHOTo nporpaMnpaHe " m me 
6"bfle o6acHeHO i~ioapo6ho b Hea. 

ripeflu fla npofl"b/i>KMM, HeKa npunoMHMM, 4e aKO eflMH K/iac a, He e bmamm 
(HflMa flocrbn) ot flpyr K/iac b, ToraBa hmto eflMH e/ieMeHT (no/ie v\nv\ MeTOfl) 
Ha K/iaca a, He MO>xe fla 6"bfle flocrbneH ot K/iaca b. 



,-\ Ako flBa K/iaca He ca bmammm e/iHH 3a flpyr, to e/ieMeHTirre 
f\ mm (no/ieTa v\ mctoam) He ca bmammm cbuio, He3aBMCMMo c 
KaKBM HMBa Ha AOCTbn ca fleK/iapkipaHki caMMTe tc 



B c/ieflBaiflUTe noflceKunn, KtM o6acHeHMflTa, me pa3me>KflaMe npuMepn, b 
komto MMaMe flBa K/iaca (Dog m Kid), komto ca bmammm eflMH 3a flpyr, T.e. Bce- 
km eflMH ot K/iacoBeTe MO>Ke fla cb3flaBa o6eKTM ot tmii - flpyrMa K/iac m fla 
flOCTbnBa e/ieMeHTMTe My, b 3aBMCMM0CT ot hmboto Ha flOCTbn, c KoeTO ca 
AeK/iapMpaHM. Eto KaKbB e koavt Ha K/iacoBeTe: 



Dog. java 



public class Dog { 

public String name = "Sharo"; 

public String getNameO { 
return this. name; 

} 

public void bark() { 

System . out .print In ( "wow- wow" ) ; 

} 

public void doSth() { 
this .bark ( ) ; 

} 

} 
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l/l CbOTBeTHO: 



Kid. java 



public class Kid { 

public void callTheDog (Dog dog) { 

System. out .print In ("Come, " + dog. name); 

} 

public void wagTheDog (Dog dog) { 
dog . bark ( ) ; 

} 

} 



B MOMeHTa, BCM4KM e/ieMeHTi/i (no/ieTa m MeTOflu) Ha flBaTa K/iaca ca fleK/iapn- 
paHM c MOflndpuKaTop 3a flocrbn public, ho npn o6flCHeHneTO Ha pa3/iM4HMTe 
HMBa Ha flocrbn, me ro npoMeHHMe b 3aBMCMM0CT ot cbOTBeTHOTo hmbo. ToBa, 
KoeTo me hm MHTepecyBa e KaK npoMHHaTa b hmboto Ha flocrbn Ha e/ieMeH- 
TMTe (no/ieTa m MeTOflu) Ha K/iaca Dog v\ me pecfr/ieKTi/ipa Btpxy flocrbna flo 
Te3M e/ieMeHTM, KoraTo to3m flocrbn ce M3B"bpujBa ot: 

- CaMOTO Tfl/io Ha K/iaca Dog. 

- Th/ioto Ha K/iaca Kid, CbOTBeTHO B3eMaMKM b npeflBMfl fla/in Kid e b 
naKeTa, b komto ce HaMupa K/iaca Dog v\nv\ He. 

Hmbo Ha flocn»n public 

KoraTO MeTOfl m/im npoMeH/iMBa Ha K/iaca ca fleK/iapupaHM c MOflnc})MKaTop 3a 
flocTbn public, Te MoraT p,a 6"bflaT flocrbnBaHM ot flpyrn K/iacoBe, He3aBncn- 
mo fla/in flpyrnTe K/iacoBe ca fleK/iapupaHM b cbiuna naKeT m/im M3B"bH Hero. 



Dog . j ava 




public String name = "Sharo"; 


© 


public String get Name ( ) { 
return this. name; 

public void bark() { 

System. out. println( "wow-wow" ) ; 


0 


public void doSthi) { 
this . bark ( ) ; 
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Kid . j ava 


0 


public void callTheDog ( Dog dog) { 
System. ou t. println ( "Come, " 
+ dog. name) ; 

} 


0 


public void wagTheDog (Dog dog) { 
dog. bark ( ) ; 

} 



TyK cMe 03HaHM/in AOCTbna ao e/ieMeHTMTe Ha K/iaca Dog, cbOTBen-io c: 

0flocTbn flo e/ieMeHT Ha K/iaca ocbmecrBeH b 
caMaTa fleK/iapauna Ha K/iaca 

0 flocrbn ao e/ieMeHT Ha K/iaca ocbmecrBeH, 4pe3 
pecjjepeHunfl KbM o6eKT, cb3flafleH b thjioto Ha 
flpyr K/iac 

KaKTO BM>KflaMe, 6e3 npo6/ieM ocbmecrBHBaMe, flocrbn ,qo no/ieTO name v\ 
MeTOfla bark(), b K/iaca Dog, ot "ra/iOTO Ha caMna K/iac. Cbmo TaKa, He3aBM- 
cmmo fla/in K/iacbT Kid e b naKeTa Ha K/iaca Dog, MoweM ot th/ioto My, fla flo- 
CTbnuM no/ieTO name v\ cbOTBeTHO fla M3BMKaMe MeTOfla bark() 4pe3 onepaTo- 
pa T04Ka, npn/io>KeH KbM pecfiepeHUMflTa dog KbM o6eKT ot tm n Dog. 

Hmbo Ha flocn»n default 

Koran) e/ieMeHT Ha hakom K/iac 6b,qe fleicnapi/ipaH c hmbo Ha flocrbn default, 
T.e. 6e3 MOflncfiMKaTop 3a flOCTbn, ToraBa T03M e/ieMem" Ha K/iaca M0>Ke fla 
6"bfle flocTbnBaH ot BceKM K/iac b cbmi/m naKeT, ho He m 3a K/iacoBeTe i/i3BbH 
naKeTa: 



Dog . j ava 

String name = "Share"; 

public String get Name ( ) { 
return this. name; 

void bark ( ) { 

System. ou t . println ( "wow-wow" ) ; 

public void doSthf) { 
this . bark ( ) ; 



CbOTBeTHO, 3a K/iaca Kid, pa3r/ie>KflaMe flBaTa cnyMan: 

- KoraTO e b c-buikm naKeT, flocTbnbT ao e/ieMeHTMTe Ha K/iaca Dog, me 
6bfle no3BO/ieH: 
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Kid . j ava 


0 


public void callTheDog ( Dog dog) { 
System. ou t. println ( "Come, " 
+ dog. name) ; 

} 


0 


public void wagTheDog (Dog dog) { 
dog. bark ( ) ; 

} 



- KoraTO K/iacbT Kid e bi>hlu6h 3a naKeTa, b komto e fleK/iapupaH K/iaca 
Dog, ToraBa flOCTbirbT ,qo no/ieTO name v\ MeTOfla bark() me e HeBb3M0- 
>KeH : 



Kid . j ava 




publicSyoid !ZallTheDog(Dog dog) { 
System/ou t. pr intln( "Come, " 
yf atKj . name ) ; 

publicNroid ytffagTheDog (Dog dog) { 
dog.bjffk ( ) ; 



BtnpeKM bcm4ko, aKO ce onuTaMe fla KOMnmii/ipaMe K/iaca Kid, BbB BTopua 
cnyMafi, KoraTO e BtHiueH 3a naKeTa, b komto ce HaMupa K/iaca Dog, HAMa fla 
ycneeM i/i rpeiuKMTe, komto me 6bflaT M3BefleHM, me 6bflaT c/ieflHMTe: 

The field Dog. name is not visible. 

The method bark() from the type Dog is not visible. 



Hmbo Ha flocn»n private 

Hmboto Ha flOCTbn, KoeTo Ha/iara Hafi-MHoro orpaHM4eHMfl e private. 
E/ieMeHTMTe Ha K/iaca, komto ca fleK/iapupaHM c MOflncjDMKaTop 3a flOCTbn 
private, He MoraT fla 6bflaT flocTbnBaHM ot hmkom flpyr K/iac, pa3/iM4eH ot 
K/iaca, b komto ca fleK/iapupaHM. 

ToBa me pe^e, <-\e aKO fleicnapupaMe no/ieTO name v\ MeTOfla bark() Ha K/iaca 
Dog, C M0flMC})MKaT0pM private: 
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Dog . j ava 




private String name = "Sharo"; 


0 


public String getName ( ) { 
return this. name; 




private void bark ( ) { 

System. ou t . print In ( "wow -wow" ) ; 


0 


public void doSth ( ) { 
this . bark ( ) ; 



ToraBa, flocrbnvr ,qo tax, ot th/ioto Ha K/iaca Kid, HflMa fla 6"bfle flOCTbneH, 
He3aBMCMM0, fla/in K/iactT Kid e fleK/iapupaH b naKeTa, b komto e fleK/iapupaH 
K/iaca Dog m/im e BtH ot Hero: 

- KoraTO Kid e b c-bmkm naKeT, flocrbnvr ,qo no/ieTO name v\ MeTOfla 
bark() Ha K/iaca Dog, HHMa fla 6"bfle no3BO/ieH: 



Kid . j ava 

publicNyoid /al ITheDog ( Dog clog) { 
Systeot/C'U t. pr intln ( "Come, " 
Jf o«a . name ) ; 

publicNroid >*JragTheDog (Dog dog) { 
dog.K^fk ( ) ; 

- KoraTO K/iacvr Kid e bixhuish 3a naKeTa, b komto e fleicnapupaH 
K/iactT Dog, ToraBa AOCTbirbT ,qo no/ieTO name v\ MeTOfla bark() othobo 
me e HeB"b3M0>KeH: 



Kid . j ava 




public\yoid iz&llTheDog(Dog dog) { 
System/ou t. pr intln( "Come, " 
Jf cfc^g . name ) ; 

publicNroid>*mgTheDog (Dog dog) { 
dog.B><£k( ) ; 



Tpa6Ba fla 3HaeM, 4e KoraTO no/ieTO hm MMa MOflncfiMKaTop 3a flocrbn, Hafi- 
4ecT0 tom e flo6pe fla 6"bfle MOflncjDMKaTop 3a flOCTbn private, Tbfi KaTO tom 
flaBa B"b3M0>KH0 HaM-BucoKa 3aiflMTa 3a flocrbn ao ctom HOCTra Ha no/ieTO. 

C"bOTBeTHO, flOCTbn"bT M MOflMCflMKaUMflTa Ha T33M CTOMHOCT Ce OCbLfleCTBfl BaT 

eflMHCTBeHO npe3 MeTOflM. noBe4e 3a Ta3M TexHMKa me Hay-ii/iM b ceKui/mTa 
"Kancy/iaunfl (Encapsulation)" Ha maBaTa " npuHunnn Ha o6eKTHo-opneHTM- 
paHOTo nporpaMnpaHe ". 
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KaK ce onpeAe/in hmboto Ha flocrbn Ha g/igmghtmtg Ha 
K/iaca? 

ripeflu fla npuK/iro^MM etc ceKUMATa 3a BMflMMocTTa Ha e/ieMeHTMTe Ha eflMH 
K/iac, HeKa HanpaBMM eflMH eKcnepuMeHT. HeKa b K/iaca Dog no/ieTO name m 
MeTOfla bark() ca fleK/iapupaHM c MOflncfiMKaTop 3a flOCTbn private. HeKa cb- 
mo TaKa, fleicnapupaMe MeTOfl main ( ) , etc cneflHOTO cbfltpwaHMe: 



Dog. java 



public class Dog { 

private String name = "Sharo"; 

// . . . 

private void bark() { 

System . out .print In ( "wow- wow" ) ; 

} 

// . . . 

public static void main ( String [ ] args) { 
Dog myDog = new Dog ( ) ; 

System . out .println ( "My dog's name is " + myDog . name) ; 
myDog . bark ( ) ; 

} 

} 



BtnpocbT, komto ctom npefl Hac e, me ce KOMnn/iupa /in K/iacvr Dog, npn 
no/io>KeHMe, <-\e CMe fleK/iapupa/in e/ieMeHTMTe Ha K/iaca c MOflncjDMKaTop 3a 
flocrbn private, a b cbiuoTo BpeMe vv\ M3BMKBaMe c T04K0Ba HOTauna, 
npn/io>KeHa KbM npoMeH/iMBaTa myDog, b MeTOfla main()? 

CTapTupaMe KOMnn/iaunflTa m th MMHaBa ycneuiHO. ToBa e TaKa, TbM KaTO 
MOflndpuKaTopnTe 3a flOCTbn ,qo e/ieMemriTe Ha K/iaca ce npmiaraT Ha hmbo 
K/iac, a He Ha hmbo o6eKTM, T.e. TbM KaTO npoMeH/iMBaTa myDog e flecj)MHMpaHa 
b Tfl/iOTO Ha K/iaca Dog, MO>KeM fla flocrbnBaMe e/ieMeHTMTe v\ (no/ieTa m MeTO- 
Am) ^pe3 T04K0Ba HOTauMfl, He3aBMCMM0 <-\e ca fleicnapMpaHM c hmbo Ha flOCTbn 
private. Ako o6a4e ce onMTaMe fla HanpaBMM cbiflOTO ot ta/ioto Ha K/iaca 
Kid, TOBa HflMa fla e bt^mokho, TbM KaTO flocrbnvr ao private no/ieTaTa Ha 
K/iaca HflMa fla e pa3peiueH. 




Hmboto Ha Aocrbn Ha e/ieMeHT ot K/iaca, ce onpefle/m Ha 
hmbo K/iac, a He Ha hmbo o6eKT ot nanen K/iac. 



C"bOTBeTHo, pe3y/iTaTbT ot M3irb/iHeHMeT0 Ha MeTOfla main(), komto fleicnapM- 
paxMe b Knaca Dog me 6"bfle c/ieflHMa: 



T/iaBa 14. flecfiMHupaHe Ha K/iacoBe 



513 



My dog's name is Sharo 
wow-wow 



KOHCTpyKTOpii 

B o6eKTHO-opneHTnpaHOTo nporpaMnpaHe, KoraTo cb3flaBaMe o6eKT ot flafleH 
K/iac, e Heo6xoflMMO fla M3BMKaMe e/ieMeHT ot K/iaca, Hape^eH KOHcrpyKTop. 



KaKBO e KOHCTpyKTOp? 

KoHCTpyKTop Ha flafleH K/iac, Hapn^aMe nceBflOMeTOfl, komto HHMa Tun Ha 

Bp"bU4aHa CTOMHOCT, HOCM MMeTO Ha K/iaca M KOMTO Ce M3BMKBa 4pe3 K/1K)40- 

BaTa fly Ma new. 

3afla4aTa Ha KOHcrpyKTopa e fla 3afle/in naMeT b xnfina, KbfleTO me cbxpaHfl- 
BaT flaHHMTe, komto ce na3HT b no/ieTaTa Ha KOHKpeTHna o6eKT (Te3M, komto 
He ca static), MHML4Ma/iM3npa bchko none c noflpa36npaiflaTa ce 3a Tuna My 

CTOMHOCT M Bp"blfla pecjDepeHUMfl KbM H0B0Cb3flafleHMfl 06eKT. 
M3BMKB3H6 Ha KOHCTpyKTOp 

3a pa3/iMKa ot MeTOflMTe, b Java, eflMHCTBeHMfl Ha^MH fla M3BMKaMe eflMH 
KOHCTpyKTOp e 4pe3 M3no/i3BaHeTO Ha Knic-iOBaTa flyMa new. 

HeKa pa3r/ieflaMe eflMH npuMep, ot komto me craHe hcho KaK pa6oTM koh- 
CTpyKTopa. Ot r/iaBaTa " Cb3,gaBaHe v\ M3no/i3BaHe Ha o6eKTn ", 3HaeM KaK ce 
cb3flaBa o6eKT: 



Dog myDog = new Dog(); 



B c/iynaa, 4pe3 Knto^oBaTa flyMa new, cTapTupaMe KOHCTpyKTopa Ha K/iaca 
Dog. Cnefl TOBa, tom 3afle/ia naMeiTa Heo6xoflMMa 3a H0B0C"b3flafleHMfl o6eKT 
OT Tun Dog: 



Stack 



Heap 



Dog Object 

! Instance Variables: 



String 
int 

double 
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MHML4Ma/iM3npa no/ieTaTa My, aKO MMa TaKi/iBa, c noflpa36npaiMMTe ce ctomhoc- 

TM, 3a CbOTBeTHMTe MM TWIOBe: 



Stack 



Heap 



Dog Object 



Instance Variables: 



nu] . 



name: String 
age : int 
length: double 



Ako c"b3flaBaHeT0 Ha hobma o6eKT e 3aB"bpiuM/io ycneiuHo, KOHCTpyKTop"bT 
Bptma pecfiepeHUMfl icbM Hero, kohto Hue npucBOABaMe Ha npoMeH/iMBaTa 
myDog, OTTkin - K/iaca Dog: 



Stack 



myDog: Dog 



Dog@187aeca 



Heap 



Dog Object 



Instance Variables 



null 



name: String 
age : int 
length: double 



Aex/iapiipaHe Ha KOHcrpyKTop 

Ako MMaMe K/iaca Dog, eTO KaK 6m M3me>Kfla/i HeroBi/m HaM-onpocreH koh- 
CTpyKTop: 

public Dog () { } 

OopMa/iHO, fleicnapauMflTa Ha KOHCTpyKTopa i/i3r/ie>K,qa no c/ieflHua Ha^MH : 
[<modif iers>] <class_name> ( [<parameters_list>] ) 

KaKTO Be^e Ka3axMe, KOHCTpyKTopnTe npn/in^aT Ha MeTOflu, ho ha MaT Tun Ha 
Bp"bmaHa ctomhoct (3aT0Ba rn HapeKOXMe nceBflOMeTOflu). 



T/iaBa 14. flecjDMHupaHe Ha K/iacoBe 



515 



klMe Ha KOHCTpyKTopa 

B Java, 3afl"b/i>KMTe/iH0, MMeTO Ha BceKM kohctpvktop cbBnafla c vw\ejo Ha 
K/iaca, b komto ro fleK/iapupaMe - <ciass_name>. B npuMepa no-rope, MMeTO 
Ha KOHCTpyKTopa e cbiuoTo, KaKBOTO e MMeTO Ha K/iaca - Dog. Tpa6Ba fla 
3HaeM, <-\e Kaicro npn MeTOfli/rre, vw\ejo Ha KOHCTpyKTopa Bi/mari/i e cneflBaHO 
ot Kptr/iM cko6m - "(" m ")". 

Tpa6Ba fla OT6e/ie>KMM, <-\e b Java e Harrb/iHO /iera/iHO, fla ce fleK/iapupa 
MeTOfl, komto npi/rre>KaBa MMe, KoeTO CbBnafla c MMeTO Ha K/iaca. Pa36npa ce 
TOBa He ro npaBM kohctpvktop, Tbv\ KaTo kohctpy KTopnTe ha MaT Tun Ha 
BptiflaHaTa ctomhoct. Eto eflMH TaK"bB npuMep: 



My Class . java 



public class MyClass { 

/ / LEGAL constructor 
public MyClass () { 
} 

// Misleading method - has return type 
String MyClass () { 

return "MyClass () method has finished successfully."; 

} 

public static void main ( String [ ] args) { 
MyClass instance = new MyClass (); 

// Calling the tricky method... 

System . out .print In (instance . MyClass ( ) ) ; 

} 

} 



CrrncbK c napaMeTpw 

no noflo6ne Ha MeTOflMTe, ara 3a cb3flaBaHeTo Ha o6eKTa, ca Heo6xoflMMM 
flon"b/iHMTe/iHM flaHHM, KOHcrpyKTopvr ™ no/iy^aBa 4pe3 cni/icbK ot napa- 
MeTpn - <parameters_list>. B npMMepHMfl KOHCTpyKTOp Ha K/iaca Dog, HflMa 
Hy>Kfla ot flon"b/iHMTe/iHM flaHHM 3a cb3flaBaHe Ha o6eKT ot TaKbB Tun m 3aTOBa 
HflMa fleK/iapupaH cnncbK ot napaMeTpn. noBe^e 3a cnncbKa ot napaMeTpn 
me pa3r/ieflaMe b eflHa ot c/ieflBaiflMTe ceKunn - " ZlehcnapupaHe Ha KOHcrpyK- 
Tpp c napaMeTpn ". 

Pa36npa ce c/iefl fleK/iapaui/mTa Ha KOHCTpyKTopa, c/ieflBa HeroBOTo thjio, 
KoeTO e KaTO ta/ioto Ha BceKM eflMH MeTOfl b Java. 
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MOflMCjjMKaTOpM 

3a6e/ifl3BaMe, ne b fleK/iapauMHTa Ha KOHCTpyKTopa, MO>Ke fla ce flo6aBHT 
MOflndpuKaTopn - <modif iers>. 3a MOflndpuKaTopnTe, komto no3HaBaMe m 
komto He ca MOflMcfjuKaTopn 3a AOCTbn, T.e. final v\ static, Tpa6Ba fla 
Ka>KeM, <-\e He ca no3BO/ieHM 3a ynoTpe6a npn fleK/iapupaHeTO Ha KOHcrpyK- 
Topn. 

BttflMMOCT Ha KOHCTpyKTOpMTe 

no noflo6ne Ha nonerara v\ MeTOflMTe Ha K/iaca, KOHCTpyKTOpMTe, MoraT fla 
6"bflaT fleicnapupaHM c HMBa Ha flOCTbn public, protected, default m 
private. Hmboto Ha flOCTbn protected, me 6"bfle o6acHeHo b maBaTa " flpMH- 
unnn Ha o6eKTHQ-opi/ieHTi/ipaHOTo nporpaMnpaHe ". 3a ocTaHa/iMTe HMBa Ha 
AOCTbn, Tpa6Ba fla KaweM, <-\e BUflMMOcira Ha KOHCTpyKTOpMTe e cbmaTa KaTO 
Ta3M Ha no/ieTaTa m MeTOflMTe. 

Hmbo Ha AOCTbn public 

KoraTo KOHCTpyKToptT e c MOflncfiMKaTop 3a flOCTbn public, tom MO>Ke fla 
6"bfle M3BMKaH ot kom fla e flpyr K/iac (crura BMflMMOcrra Ha HeroBi/m co6cTBeH 
K/iac fla ro no3Bo/iflBa). B KOHTeKCTa Ha npuMepnTe c K/iacoBeTe Dog m Kid, 
komto M3no/i3BaxMe b npeflHMTe ceKunn, aKO hmboto Ha flOCTbn Ha ue/ina 

K/iaC Dog e public, M CbOTBeTHO KOHCTpyKTOP"bT My CbLflO e C BMflMMOCT 

public, o6eKTM ot Ti/m Dog, MoraT fla 6"bflaT cb3flaBaHM b K/iaca Kid, 
He3aBMCMM0 Kid b kom naKeT e fleK/iapupaH: 



Dog. java 


public class Dog { 

public String name 


= "Sharo"; 


public Dog ( ) { } 




// ... Rest of the 

} 


class body . . . 



I/I CbOTBeTHO : 



Kid. java 



public class Kid { 

public static void main ( String [ ] args) { 

// ... Constructor invocation . . . 
Dog myDog = new Dog(); 

System . out .println ( "My dog is called " + myDog . getName ()) ; 
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} 

} 



Hmbo Ha flocrbn default 

Ako KOHCTpyKTop"bT e fleK/iapupaH 6e3 MOflncfiMKaTop 3a flocrbn, T.e. MMa hmbo 
Ha flocrbn default, o6eKTM ot Haujua K/iac MoraT p,a 6"bflaT cb3flaBaHM caMO b 
paMKMTe Ha K/iaca hm, m/im b K/iacoBeTe, komto ce HaMnpaT b naKeTa, b komto 
ce HaMupa Haujua K/iac. 



C flpyrn flyMM, aKo icnactT Kid, e b naKeT package2, a K/iac"bT Dog, ce HaMupa 
b naKeT packagei m cbOTBeTHO KOHCTpyKTop"bT Ha K/iaca Dog e 6e3 MOflncfiMKa- 
Top 3a flocTbn: 



Dog. java 


package packagei; 




public class Dog { 

// . . . 




Dog() {} // Constructor with Default Access Control 




// . . . 

} 




Cb3flaBaHeT0 Ha o6eKTa, pecfiepupaH ot npoMeH/iMBaTa myDog 
main() Ha K/iaca Kid, me e HeB"b3MO>KHo: 


b MeTOfla 


Kid. java 


public class Kid { 

public static void main ( String [ ] args) { 




// ... Constructor invocation . . . 
Dog myDog = new Dog(); // IMPOSSIBLE! 




// . . . 

} 

} 




Cbo6meHkieTO 3a rpewKa, KoeTO KOMnmiaTopvr me i/i3Beae, 
cneflHOTo: 


me 6"bfle 


The constructor Dog() is not visible. 
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Hmbo Ha flocrbn private 

KaKTo MO>KeM fla ce floceTMM, KoraTo MOflkidpi/iKaTopvr 3a flocrbn b fleK/iapa- 
u,v\nra Ha eflMH kohctpyktop e private, to MOweM fla cb3flaBaMe o6eKTM ot 
Tun T03M K/iac, caMO b paMKMTe Ha K/iaca. Bcm^km ocTaHa/in K/iacoBe, 
He3aBMCMMo b kom naKeT ce HaMnpaT, He MoraT fla M3BMKBaT kohctpyktop c 

HMBO Ha BMflMMOCT private. 

Ako b fleK/iapaunflTa Ha KOHCTpyKTopa Ha K/iaca Dog e BKnK)4eH MOflncjDMKaTO- 
pa private: 

private Dog() {} 



He3aBMCMM0 b kom naKeT e K/iaca Kid, npn onuT fla cb3flafleM o6eKT ot Tun 
Dog, cbo6ifleHneTO 3a rpewKa me 6"bfle cbiflOTO, KoeTO 6e yKa3aH0 b ceKui/mTa 
3a hmbo Ha flOCTbn default: 



The constructor Dog() is not visible. 



klHML4Ma/iM3ai4M5i Ha no/ieTa b kohctpy KTopa 

KaKTO Hay^nxMe no-paHo, npn i/i3Bi/iKBaHeTo Ha KOHCTpy KTopa, ce 3afle/ia 
naMeT 3a nonerara na o6eKTa ot flafleHna K/iac, komto He ca fleK/iapupaHM c 
MOflndpuKaTop 3a flocrbn static, KaTO naMeira 3a Te3M nonera ce MHnuna/in- 
3npa chc cTOMHOCTMTe no noflpa36npaHe 3a cbOTBeTHna rv\n (b>k. ceKu,v\n 

" H3BMKBaHe Ha KOHCTpyKTOp ") . 

OcBeH TOBa, 4pe3 KOHcrpyKTopi/iTe HaM-necTO MHnuna/insnpaMe nonerara na 
K/iaca, etc ctomhoctm 3aflafleHM ot Hac, a He c noflpa36npaiflHTe ce 3a rv\na. 

HanpuMep, b npi/iMepi/rre, komto pa3me>KflaxMe flo MOMeHTa, BMHarn nonero 
name Ha o6eKTa ot Tun Dog, ro MHML4Ma/iM3npaxMe no BpeMe Ha HeroBaTa 
fleicnapauMfl: 

String name = "Sharo"; 



BMecTO fla npaBMM TOBa no BpeMe Ha fleK/iapaunaTa Ha no/ieTO, no-flo6"bp 
ctm/i Ha nporpaMnpaHe e fla My flafleM ctomhoct b KOHCTpyKTopa: 



Dog. java 


public class Dog { 




String name; 




public Dog ( ) { 




this. name = "Sharo"; 




} 
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// ... The rest of the class body . . . 

} 



B hakom khmtm ce npenop"b4Ba, BtnpeKM Me MHnuna/insnpaMe no/ieTaTa b 
KOHCTpyKTopa, M3pn4H0 fla npi/icBOHBaMe noflpa36npaiMMTe ce 3a Tuna hm 
ctomhoctm no BpeMe Ha MHML4Ma/iM3aunfl, c ue/i fla ce noflo6pn 4eTMMociTa Ha 
KOfla, ho TOBa e Btnpoc Ha /iM4eH M36op: 



Dog. java 



public class Dog { 

private String name = null; 

public Dog() { 

this. name = "Sharo"; 

} 

// ... The rest of the class body . . . 

} 



klHMMMa/iM3ai4M$i Ha no/ieTa b KOHCTpyKTopa - npeflCTaBqine b 
naMeira 

HeKa pa3r/ieflaMe noflpo6HO, KaKBo npaBM ko HCTpy kto p"bT c/iefl KaTO 6"bfle 
M3BMKaH m b TH/iOTO My MHML4Ma/iM3npaMe no/ieTaTa Ha K/iaca. 3HaeM, <-\e npn 
M3BMKBaHe, tom me 3afle/in naMeT 3a bchko none v\ Ta3M naMeT 6"bfle MHnuna- 
/iM3npaHa etc cTOMHOcira no noflpa36npaHe. 

Ako no/ieTaTa ca ot npuM MTHBeH Tun, ToraBa c/iefl noflpa36npaiunTe ce 
ctomhoctm, me 6"bflaT npucBoeHM HOBMTe, komto Hi/ie noflaBaMe. 

B cnyLiafl, KoraTO no/ieTaTa ca ot pe<£epeHTeH ™n, HanpuMep HaweTO no/ieTO 
name, ko HCTpy kto pvr me vv\ MHML4Ma/iM3npa c null. Cnefl TOBa me c"b3flafle 
o6eKTa ot cbOTBeTHna Tun, b c/iy4afl HM3a "Sharo" v\ HaKpaa me ce npucBOM 
pecjDepeHunfl KbM hobi/ia o6eKT b cbOTBeTHOTO no/ie, npn Hac - no/ieTO name. 



CbmoTO me ce no/iy-m, aKo MMaMe m flpyrn no/ieTa, komto He ca npMMMTMBHM 
TunoBe m rn kiHkiL(kia/iki3kipaMe b KOHCTpyKTopa. HanpuMep, HeKa MMaMe K/iac, 
komto onucBa KaniuKa - Collar: 



Collar .java 


public class Collar { 




private int size; 




public Collar () { } 

} 
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Hei<a cbOTBeTHO HaiunflT K/iac Dog, MMa no/ie collar, KoeTO e OTTun collar v\ 
KoeTO MHML4Ma/iM3npaMe b KOHCTpyKTopa Ha K/iaca: 

Dog. java 



public class Dog { 

private String name; 
private int age; 
private double length; 

private Collar collar; 

public Dog() { 

this. name = "Sharo"; 

this. age = 3 ; 

this. length = 0.5; 

this. collar = new Collar (); 

} 



public static void main ( String [ ] args) { 
Dog myDog = new Dog ( ) ; 

} 



} 



HeKa npocnefli/iM crbriKi/iTe, npe3 komto Mi/maBa KOHCTpyKTopa, c/iefl KaTo 
6"bfle M3BMKaH b main() MeTOfla. Kaicro 3HaeM, tom me 3afle/in naMeT b xMfina 
3a BCM4KM no/ieTa, v\ me rn MHnuna/insupa Cbc cbOTBeTH wre mm noflpa36npa- 
L14M ce ctomhoctm: 



Stack 



Heap 



Dog Object 



Instance Variables 



null 



name: String 
age : int. 
length: double 
null collar: Collar! 



Cnefl TOBa, ko h cTpy kto pvr me Tpa6Ba aa ce norpn>KM 3a cb3flaBaHeT0 Ha 
o6eKTa 3a no/ieTO name (T.e. me M3BMKa KOHCTpyKTopa Ha K/iaca string, 
komto me cBtpiuM pa6oTaTa no cb3flaBaHeTo Ha HM3a): 
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Stack 



Heap 



String Object 



Sharo 



Dog Object 



Instance Variables 



null 



null 



name: String 
age: int. 
length: double 
collar: Collar! 



Cnefl TOBa Haiunfl KOHcrpyKTop me 3ana3M pecfiepeHUMfl icbM hobma hm3 b 
no/ieTO name: 



Stack 



Heap 



String Object 




Sharo 



Dog Object 

Instance Variables 



3tring@3c4edj name: String 
age: int. 
length: double! 
null collar: Col Ian 



Cnefl TOBa MflBa 

KOHCTpyKTOp (Ha 

3afle/ia naMeT 3a 



pefl Ha c"b3flaBaHeTo Ha o6eKTa ot Tun collar. HaiunflT 
K/iaca Dog), M3BMKBa KOHCTpy KTopa Ha K/iaca collar, komto 
hobma o6eKT: 
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Stack 



Heap 

Collar Object 

Instance Variables: 



size: int 



String Object 



Dog Object 




Shar.: 



Instance Variables: 



:;tria:j(3 ;;r:4ec 



name: String 
age : int 
length: double 



null collar: Collar 



Cnefl TOBa n v\nv\u,v\anv\3v\pa c noflpa36i/ipamaTa ce ctomhoct 3a cbOTBeTH i/m 
Tun: 




Heap 



Collar Object 

Instance Variables 



s x z e : i nt 



String Object 



Sharo 



Dog Object 

Instance Variables: 



String@3c4e 



name: String 
age: int 
length: d o ufo 1 e 
null collar: Co'llar 
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Cnefl TOBa pecfiepeHUMflTa icbM H0B0Cb3flafleHi/m o6eKT, kohto KOHCTpyKTop"bT 
Ha K/iaca Collar Bptma KaTO pe3y/iTaT ot M3n"b/iHeHneT0 cm, ce 3anncBa b 
no/ieTO collar: 



Stack 



Heap 



Collar Object 

Instance Variables 




HaKpaa pecfiepeHUMflTa icbM hobma o6eKT ot Tun Dog ce npucBOABa Ha 
ziOKa/iHaTa npoMeH/iMBa myDog b MeTOfla main() : 
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Stack 



ray Doer : Doer 



Dog@187< 



Heap 

Collar Object 

Instance Variables 



size: int 



String Object 




5haro 



'Dog Object 
-»►- " 



Instance Variables 



String!? 3c4ed| name: String 
age : int. 



Collar@452bc 



length: double 
collar: C o 11a r 



noMHMM, 4e /lOKa/iHMTe npoMeH/iMBM BMHarn ce cbxpaHABaT b 06/iacTTa ot 
onepaTMBHaTa naMeT, Hape^eHa CTeK, a o6eKTi/rre - b 4acTTa, Hape^eHa xi/mn. 

rioc/ieflOBaTe/iHOCT Ha MHnuna/iM3MpaHe Ha no/ieTaTa Ha K/iaca 

3a fla HflMa o6"bpKBaHMfl, HeKa 0T6ejie>Ki/iM noc/ieflOBaTe/iHocTTa, b kohto ce 
MHML4Ma/iM3npaT no/ieTaTa Ha eflMH K/iac, He3aBMCMM0 ot TOBa fla/in CMe hm 
fla/in ctomhoct no BpeMe Ha fleK/iapauna m/m/im CMe vv\ MHML4Ma/iM3Mpa/iM b 

KOHCTpyKTOpa. 

ri"bpBO ce 3afle/ia naMeT 3a cbOTBeTH oto no/ie b xnfina v\ Ta3M naMeT ce 
MHML4Ma/iM3npa cbc cTOMHOCTTa no noflpa36i/ipaHe Ha Tuna Ha no/ieTo. Hanpn- 
Mep, HeKa pa3r/ie,qaMe othobo Haujua K/iac Dog: 



Dog. java 



public class Dog { 

String name; 

public Dog ( ) { 

System. out .printf ( "this . name has value of: 

this .name) ; 
// ... No other code here . . . 



;s\n", 
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} 

// ... Rest of the class body ... 

} 



ripn onuT fla cb3flafleM hob o6eKT ot Tun Haujua K/iac, b K0H30/iaTa me 6"bfle 
OTne^aTaHO cbOTBeTHo: 



this. name has value of: null 



BTopaTa cTbnKa Ha BnpTya/iHaTa MaiunHa, cnefl MHnuna/insnpaHeTO Ha 
no/ieTaTa etc CTOMHoara no noflpa36npaHe 3a cbOTBeTHna Tun e, aKO e 3afla- 
fleHa ctomhoct npn fleK/iapauMHTa Ha no/ieTO, th fla My ce npucBOM. 

C flpyrn flyMM, aKO npoMeHMM pefla ot K/iaca Dog, Ha komto fleK/iapupaMe 
no/ieTO name, ro npoMeHMM no c/ieflHua Ha^MH : 



String name = "Walcho"; 



no/ieTO ntpBOHa^a/iHO me 6"bfle MHnuna/insnpaHO etc ctomhoct null m cnefl 
TOBa me My 6"bfle npucBoeHa cTOMHOCTTa walcho. 

CtoTBeTHo, npn bcako c"b3flaBaHe Ha o6eKT ot HaiuMfl K/iac: 



public static void main ( String [ ] args) { 

Dog dog = new Dog(); 

} 



IHe 6"bfle M3Be>KflaHo: 



this. name has value of: Walcho 



EflBa cnefl Te3M flBe cTbnKM Ha MHnuna/insaunfl Ha no/ieTaTa Ha K/iaca (mhm- 
L4na/iM3npaHe etc cto m h o ctm Te no noflpa36npaHe m eBeHTya/iHO cTOMHOcira 
3aflafleHa ot nporpaMMcra no BpeMe Ha fleicnapauMfl Ha no/ieTO), ce M3BMKBa 
KOHCTpyKTop"bT Ha K/iaca. EflBa ToraBa, no/ieTaTa no/iynaBaT cto mho cTMTe , c 

KOMTO Ca MM flafleHM B Tfl/IOTO Ha KOHCTpyKTOpa. 

MoflkicjjMKaTop final Ha no/ieTa m ctomhoctm no noflpa36npaHe 

Ako ce onMTaMe fla fleicnapMpaMe no/ie c MOflMcfiMKaTop final m He ro mhm- 
UMa/iM3MpaMe Ha hmto eflHO macto b K/iaca, to TOBa none HHMa fla 6"bfle 
MHMUMa/iM3MpaH0 cbc CTOMHOCTTa no noflpa36MpaHe. 3aTOBa, flaBaHeTo Ha 
ctomhoct Ha TOBa no/ie, Tpa6Ba fla craHe Ha pefla Ha HeroBOTo fleicnapMpaHe. 
B npoTMBeH c/iy^aM, kom nM/iaTopvr me M3Befle rpewKa. 

HanpMMep, aKO ce onMTaMe fla KOMnM/iMpaMe K/iaca FinaiModifierTest, KaTO 
He MHMUMa/iM3MpaMe no/ieTO no BpeMe Ha HeroBOTo fleicnapMpaHe: 
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FinalModif ierTest . java 



class FinalModif ierTest { 

final int age; // There is no initializing value 

public static void main ( String [ ] args) { 

FinalModif ierTest instance = new FinalModif ierTest () ; 

} 

} 



me no/iy4MM c/ieflHOTO c"bo6iueHne 3a rpewKa: 



The blank final field age may not have been initialized 



3a fla M36erHeM TOBa, Tpa6Ba mjim fla flafleM ctomhoct Ha no/ieTo age Ha pefla 
Ha HeroBaTa fleK/iapauna, v\nv\ fla fleK/iapupaMe kohctpyktop m fla ro MHnuna- 
/iM3npaMe b Hero. HanpuMep: 

FinalModif ierTest ( ) { 
age = 3; 

} 



Cera K/iacvr hm ce KOMnn/iupa 6e3 npo6/ieMM. 

AeK/iapMpaHe Ha kohctpyktop c napaMeTpu 

B npeflHaTa ceKuna, BMflaxMe KaK Mo>KeM fla flafleM ctomhoctm Ha no/ieTaTa, 
pa3/iM4HM ot cTOMHOCTMTe no noflpa36npaHe. Mhoto 4ecro o6a4e, no BpeMe 
Ha fleK/iapupaHeTO Ha KOHCTpyKTopa, He 3HaeM KaKBM ctomhoctm me npMeMaT 
pa3/iM4HMTe no/ieTa. 3a fla ce cnpaBMM c T03M npo6/ieM, no noflo6Me Ha 
MeTOflMTe c napaMeTpM, Hy>KHaTa MHcjDopMauMa, koato Tpa6Ba 3a pa6oTaTa Ha 
KOHCTpyKTopa, My ce noflaBa 4pe3 cnMCbKa c napaMeTpM. HanpMMep: 



public Dog (String dogName, int dogAge, double dogLength) { 
name = dogName; 
age = dogAge; 
length = dogLength; 
collar = new Collar (); 

} 



CbOTBeTHO M3BMKBaHeTO Ha KOHCTpyKTOp C napaMeTpM, CTaBa no CblflMfl Ha4MH 

KaKTO M3BMKBaHeT0 Ha MeTOfl c napaMeTpM - Hy>KHMTe ctomhoctm tm noflaBaMe 
b cnMCbK, 4mmto e/ieMeHTM ca pa3fle/ieHM cbc 3aneTaMKM: 



public static void main ( String [ ] args) { 

Dog myDog = new Dog("Bobi", 2, 0.4); // Passing parameters 
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System. out .println ("My dog " + myDog . getName ( ) + 
" is " + myDog. age + " year(s) old. " + 
" and it has length: " + myDog. length + " m" ) ; 

} 



Pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha to3m main() MeTOfl e c/ieflHua: 



My dog Bobi is 2 year(s) old. It has length: 0.4 m 



Tpa6Ba fla 3HaeM, 4e HHMaMe orpaHM4eHne 3a 6pon Ha KOHcrpyKTopi/rre, 
komto MO>KeM fla cb3flafleM. Efl m h cTBe h oto yc/iOBue e Te fla ce pa3/iM4aBaT no 
curHaTypaTa cm (KaKBO e curHaTypa o6scHMXMe b r/iaBaTa " MeTOflu "). 

06/iacT Ha flewcTBwe Ha napaMeTpiue Ha KOHcrpyKTopa 

no aHa/iorna Ha 06/iacTTa Ha p,ev\crBv\e Ha npoMeH/ii/iBi/rre b cni/icbKa c napa- 
MeTpn Ha eflMH MeTOfl, npoMeH/iMBMTe b cnnctKa c napaMeTpn Ha eflMH koh- 
CTpyKTop MMaT 06/iacT Ha fleMCTBMe ot OTBapamaTa CKo6a Ha KOHCTpyKTopa flo 
3aTBapfliflaTa TaKaBa, T.e. b uhjioto ta/io Ha KOHCTpyKTopa. 

Mhoto 4ecT0, KoraTO fleK/iapupaMe KOHCTpyKTop c napaMeTpn, e B"b3M0>KH0 fla 
MMeHyBaMe npoMeH/iMBMTe ot cni/icbKa My c napaMeTpn, etc chiu,v\re MMeHa, 
KaTO MMeHaTa Ha no/ieTaTa, komto me 6"bflaT MHML4Ma/iM3npaHM. HeKa 3a npn- 
Mep B3eMeM othobo KOHCTpyKTopa, komto fleK/iapupaxMe b npeflxoflHaTa 
ceKunfl : 



public Dog (String name, int age, double length) { 
name = name; 
age = age; 
length = length; 
collar = new Collar (); 

} 



HeKa KOMnn/inpaMe m M3n"b/iHMM cbOTBeTHO main() MeTOfla, komto cbiuo M3- 
no/i3BaxMe b npeflxoflHaTa ceKu,v\R. Eto KaKbB e pe3y/iTaTbT ot M3n"b/i HeHneTO 
My: 

My dog null is 0 year(s) old. It has length: 0.0 m 



CrpaHeH pe3y/iTaT, Ha/in? BcbiflHOCT ce 0Ka3Ba, 4e He e TO/iKOBa crpaHeH. 
06acHeHneTO e c/ieflHOTO - o6/iacrTa, b kohto fleficTBaT npoMeH/iMBMTe ot 
cnncbKa c napaMeTpn Ha KOHcrpyKTopa, npunoKpuBa 06/iacira Ha p,ev\crBv\e 
Ha no/ieTaTa, komto MMaT cbiflMTe MMeHa, b KOHCTpyKTopa. no T03M Ha^MH He 
flaBaMe HMKaKBa ctomhoct Ha no/ieTaTa, Tbfi KaTO Ha npaKTMKa Hue He vv\ 
AOCTbnBaMe. HanpuMep, BMecTO Ha no/ieTO age, Hue npucBO^BaMe cTOMHOcira 
Ha npoMeH/iMBaTa age Ha caMaTa nea: 
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age = age; 



KaKTO BMflflXMe b ceKUMATa ' TIpunoKpuBaHe Ha o6/iacT Ha newcrBwe Ha no/ieTa 
m jiOKa/iHM npoMeHJiMBu ", 3a fla M36erHeM TOBa pa3MMHaBaHe, Tpa6Ba Aa 
flOCTbnuM no/ieTO, Ha KoeTO MCKaMe fla npucBOMM ctomhoct, ho 4neT0 MMe 
cbBnafla c MMeTo Ha npoMeH/iMBa ot cnncbKa c napaMeTpM, M3no/i3BaMKM 
K/iK)40BaTa flyMa this: 



public Dog (String name, int age, double length) { 
this. name = name; 
this. age = age; 
this. length = length; 
this. collar = new Collar (); 

} 



Cera, aKO M3n"b/iHMM othobo main() MeTOfla: 



public static void main ( String [ ] args) { 

Dog myDog = new DogC'Bobi", 2, 0.4); 

System . out .println ( "My dog " + myDog . getName ( ) + 
" is " + myDog. age + " year(s) old. " + 
" and it has length: " + myDog. length + " m" ) ; 

} 



Pe3y/iTaTbT me 6"bfle to^ho KaKbBTO o^aKBaMe fla 6"bfle: 



My dog Bobi is 2 year(s) old. It has length: 0.4 m 



KoHCTpyKTop c npoMGH/iMB 6poft apryMeHTM 

noflo6HO Ha MeTOflMTe c npoMeH/iMB 6poM apryMeHTM, komto pa3meflaxMe b 
r/iaBaTa "Mejoflid", KOHcrpyKTopifre cbiuo MoraT fla 6"bflaT fleK/iapupaHM c 
napaMerbp 3a npoMeH/iMB 6poM apryMeHTM. npaBM/iaTa 3a fleK/iapauna m 
M3BMKBaHe Ha KOHCTpyKTopn c npoMeH/iMB 6poM apryMeHTM ca cbiflMTe, 
KaKBMTO onucaxMe 3a fleK/iapaunaTa m M3BMKBaHeT0 npn MeTOflu: 

- KoraTO fleicnapupaMe KOHCTpyKTop c npoMeH/iMB 6pofi apryMeHTM, Tpa6- 
Ba fla fleicnapupaMe Tuna Ha apryMerni-rre, komto me 6"bflaT noflaBaHM Ha 
MeTOfla, cneflBaH ot Tpn tohkm, c/iefl KoeTO MMeTO Ha MacuBa, b komto 
me ce cbxpaHHBaT Te3M apryMeHTM. HanpMMep 3a ue/io^Mc/ieHM apry- 
MeHTM - int. . . numbers. 

- no3BO/ieHO e, KOHcrpyKTopvr c npoMeH/iMB 6poM napaMeTpM fla MMa m 
ApyrM napaMeTpM b cnMCbKa cm ot napaMeTpM. 
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- riapaMeTbpvr 3a npoMeH/iMB 6poM apryMeHTi/i Tpa6Ba fla e noc/iefleH b 
cnncbKa ot napaMeTpn Ha KOHcrpyKTopa. 

HeKa pa3meflaMe npuMepHa fleK/iapauna Ha kohctpyktop Ha K/iac, komto 
onucBa zieKUMfl : 



public Lecture (String subject, String... studentsNames ) { 
// ... Initialization of the instance variables ... 

} 



ri"bpBMflT napaMeTbp b fleK/iapaunaTa e MMeTO Ha npeflMeTa, no komto e /ieK- 
nwrna, a c/ieflBaiMMfl napaMerbp e 3a npoMeH/iMB 6poM apryMeHTM - MMeHaTa 
Ha CTyfleHTMTe. Eto KaK 6m M3r/ie>Kfla/io npi/iMepHOTO cb3flaBaHeT0 Ha o6eKT ot 
T03M K/iac: 



Lecture lecture = 

new Lecture ( "Biology", "Pencho", "Mincho", "Stancho"); 



CbOTBeTHo, KaTo ntpBi/i napaMeTbp cMe nofla/in MMeTO Ha npeflMeTa - 
"Biology", a bcmhkm ocTaBaiflu apryMeHTM - MMeHaTa Ha npi/icbCTBamkrre 
cTyfleHTM. 

BapuaHTM Ha kohctpv KTopnTe (overloading) 

KaKTO BMflflXMe, Mo>KeM fla fleicnapupaMe KOHCTpyKTopn c napaMeTpn. ToBa hm 
flaBa B"b3M0>KH0CT fla fleicnapupaMe KOHCTpyKTopn c pa3/iM4Ha curHaTypa 
(6poM m noflpefl6a Ha napaMeTpnTe), c ue/i fla npeflocraBi/iM yflo6cTBo Ha 

Te3M, KOMTO Lfle C"b3flaBaT 06eKTM OT HaiJJMfl K/iaC. C"b3flaBaHeT0 Ha KOHCTpyK- 

Topn c pa3/iM4Ha curHaTypa ce Hapn^a cb3flaBaHe Ha BapnaHTM Ha koh- 
cTpy KTopMTe (constructors" overloading). 

HeKa B3eMeM 3a npuMep Knaca Dog. Mo>KeM fla fleicnapupaMe pa3/iM4HM koh- 
CTpyKTopn: 

public Dog() { //NO parameters 

this. name = "Sharo " ; 
this. age = 1 ; 
this. length = 0.3; 
this. collar = new Collar (); 

} 



public Dog (String name) { // One parameter 

this. name = name; 
this. age = 1; 
this. length = 0.3; 
this. collar = new Collar (); 



public Dog (String name, int age) { // Two parameters 
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this. name = name; 

this. age = age; 

this. length = 0.3; 

this. collar = new Collar (); 

} 

public Dog (String name, int age, // Three parameters 

double length) { 
this. name = name; 
this. age = age; 
this. length = length; 
this. collar = new Collar (); 

} 

public Dog (String name, int age, // Four parameters 

double length, 

Collar collar) { 
this. name = name; 
this. age = age; 
this. length = length; 
this. collar = collar; 

} 



npen3no/i3BaHe Ha kohctpyktophts 

B noc/ieflHMfl npuMep, komto flaflOXMe, BMflaxMe, <-\e b 3aBMCMM0CT ot HywflMTe 
3a cb3flaBaHe Ha o6eKTM ot Haujua K/iac, MO>Ke fla fleK/iapupaMe pa3/iMMHM 
BapnaHTM Ha KOHCTpyKTopn. Ho cbmo TaKa 3a6e/ifl3BaMe, <-\e ro/iflMa 4acr ot 
KOfla Ha Te3M KOHCTpyKTopn ce noBTapa. ToBa hm Kapa fla ce 3aMnc/iMM, fla/in 

HflMa Ha4MH eflMH KOHCTpyKTOp, KOMTO Be4e MSBtpiJJBa flafleHa MHML4Ma/lM3a- 

UMfl, He Mowe fla 6"bfle npen3no/i3BaH ot flpyrwe, komto npaBHT cbiuaTa 
MHML4Ma/iM3aunfl. Ot flpyra CTpaHa, b Ha^a/iOTO Ha maBaTa Ka3axMe, <-\e eflMH 
KOHCTpyKTOp He MO>Ke fla 6"bfle M3BMKaH KaKTO ce M3BMKBaT MeTOflMTe, a caMO 
4pe3 KnK)40BaTa flyMa new. 

B Java, cbiuecTByBa MexaHM3"bM, 4pe3 komto eflMH KOHCTpyKTOp fla M3BMKBa 
KOHCTpyKTOp fleK/iapupaH b cbiflna K/iac: 



this ( [<parameters_list>] ) 



M3BMKBaHeTo cTaBa c noMourra Ha K/iro^oBaTa flyMa this, c/ieflBaHa ot Kptmn 
cko6m. Ako KOHCTpyKTop"bT, komto MCKaMe fla M3BMKaMe e c napaMeTpn, b 
CKo6nTe Tpa6Ba fla flo6aBMM cnncbK ot napaMeTpn, komto fla My noflafleM. 

Eto KaK 6m M3r/ie>Kfla/i koavt ot npeflHaTa ceKu,v\R, b komto BMecTO fla noBTa- 
pflMe MHMUMa/iM3auMaTa Ha bchko eflHO ot no/ieTaTa, M3BMKBaMe KOHcrpyK- 
topm, fleicnapMpaHM b cbiflMa K/iac: 
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public Dog() { 

this ("Sharo") 

} 



// Constructor call 



public Dog (String name) { 

this (name, 1); // Constructor call 

} 



public Dog (String name, int age) { 

this (name, age, 0.3); // Constructor call 

} 



public Dog (String name, int age, double length) { 

this (name, age, length, new Collar ()); // Constructor call 

} 



public Dog (String name, int age, double length, Collar collar) { 
this. name = name; 
this. age = age; 
this. length = length; 
this. collar = collar; 

} 



ripeflu CBo6oflHO fla fleicnapupaMe kohctpyktopm, komto m3bm KBaT flpyrn 
KOHCTpyKTopn b K/iaca, Tpfl6Ba fla 3HaeM, 4e aKO b eflMH kohctpyktop BMKaMe 
flpyr KOHCTpyKTop, to TOBa Tpa6Ba fla craine Ha ntpBUfl pefl. HanpuMep, aKO 
B3eMeM KOHCTpyKTopa c Tpn napaMerbpa no-rope m peiuuM fla HanpaBMM 
c/ieflHOTo: 



public Dog (String name, int age, double length) { 
Collar collar = new Collar (); 

this (name, age, length, collar); // NOT on the first line 

} 



KoMnmiaTopa me M3Befle c/ieflHOTO c"bo6ifleHne 3a rpeiuKa: 



Constructor call must be the first statement in a constructor. 



Hei<a OT6e/ie>KMM ome BeflH"b>K: 



Ako b eflMH K/iac, eflMH kohctpyktop bhks flpyr kohctpyktop 

OT CblflMn K/iaC, TO M3BMKB3 HMfIT KOHCTpyKTOp Tp5l6Ba fla e Ha 

m>pBMn pen b M3BMKBaiflMn kohctpyktop. B npoTMBeH c/iynaM, 
K/iacbT HnMa na ce KOMnM/inpa. 
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KoHCTpyKTop no noflpa36npaHe (implicit constructor) 

Hei<a pa3meflaMe cneflHi/m Btnpoc - KaKBo CTaBa, aKO He fleicnapupaMe koh- 
CTpyKTop b HaiuMfl K/iac? KaK me cb3flafleM o6eKTM otto3m Tun? 

KoraTO He fleicnapupaMe hmto eflMH kohctpyktop, KOMnmiaTopvr me Cb3flafle 
eflMH 3a Hac m tom me ce M3no/i3Ba npn cb3flaBaHeTo Ha o6eKTM ot Tuna Ha 
HauJMfl K/iac. T03M KOHCTpyKTop ce Hapi/ma kohctpyktop no noflpa36npaHe 
(implicit constructor). 



\ KoraTO He flecpMHMpaMe hmto eflMH kohctpyktop b flafleH 
!\ K/iac, KOMnM/iaTopi>T me Cb3flane eflMH, HapeneH kohctpyk- 
"^"^ Top no noflpa36npaHe. 

HanpuMep, fleicnapi/ipaMe K/iaca Collar, 6e3 fla fleicnapupaMe HMKaKbB koh- 
ctpyktop b Hero: 



Collar . java 



public class Collar { 

private int size; 

public int getSizeO { 
return this. size; 

} 

} 



BtnpeKM TOBa me MoweM fla cb3flafleM o6eKTM ot Tun, to3m K/iac, no c/ieflHua 
Ha4MH : 



Collar collar = new Collar (); 



KoHCTpyKToptT no noflpa36npaHe M3me>Kfla no c/ieflHi/m Ha^MH : 



<class access level> <class name>() 



Tpa6Ba fla 3HaeM, 4e KOHcrpyKTopvr no noflpa36npaHe BMHarn hocm MMeTO Ha 
K/iaca <ciass_name>, BMHarn cni/icbKvr My c napaMeTpn e npa3eH v\ BMHarn 
hmboto My Ha flocTbn cbBnafla c hmboto Ha flocTbn Ha K/iaca 
<class access level>. 



KoHCTpyKTopi>T no noflpa36MpaHe e BMHarM 6e3 napaMeTpM. 



3a fla ce yBepuM, 4e KOHCTpyKTopa no noflpa36npaHe BMHarn e 6e3 napa- 
MeTpn, HeKa HanpaBMM onuT fla M3BMKaMe noflpa36npaiflH3 ce kohctpyktop, 
KaTO My noflafleM napaMeTpn: 
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Collar collar = new Collar (5) ; 



KoMni/uiaTopvr me i/i3Be,qe c/ieflHOTO c"bo6iueHne 3a rpewKa: 



The constructor Collar (int) is undefined. 



Pa6oTa Ha KOHcrpyKTopa no noflpa36npaHe 

KaKTO ce flOceiuaMe, eflMHCTBeHOTo, KoeTo KOHCTpyKTopa no noflpa36i/ipaHe 
me HanpaBM npn cb3flaBaHeTo Ha o6eKTM ot Haujua K/iac, e fla 3ap,env\ naMeT 
3a no/ieTaTa Ha K/iaca hm (komto He ca CTaTkiMHki) v\ fla vv\ kiHkiL(kia/iki3kipa c 
noflpa36npaiMMTe ce ctomhoctm. HanpuMep, aKO b K/iaca Collar He CMe 
fleK/iapupa/in hmto eflMH kohctpyktop v\ cb3flafleM o6eKT ot Hero v\ ce 
onuTaMe fla OTne^aTaMe cTOMHOcira b no/ieTO size: 



public static void main ( String [ ] args) { 
Collar collar = new Collar (); 

System. out .println ("Collar ' s size is: " + collar . getSi ze ()) ; 

} 



Pe3y/iTaTbT me 6"bfle : 



Collar's size is: 0 



Bn>KflaMe, 4e cTOMHOcrra, kohto e 3ana3eHa b no/ieTO size Ha o6eKTa collar, 
e tom ho CTOMHOcira no noflpa36npaHe. 

Pa3/iMKa Me>Kfly kohctpyktop no noflpa36npaHe m KOHCTpyKTop 
6e3 napaMeTpw 

Tpa6Ba fla 3HaeM, <-\e aKO fleicnapupaMe noHe eflMH kohctpyktop b eflMH K/iac, 
ToraBa KOMnM/iaTopvr ha Ma fla C"b3flafle kohctpyktop no noflpa36npaHe. 

3a fla npoBepuM TOBa, HeKa pa3meflaMe c/ieflHua npuMep: 



public Collar (int size) { 
this ( ) ; 

this. size = size; 

} 



HeKa TOBa e eflMHCTBeHMflT kohctpyktop Ha K/iaca collar. B Hero ce onuTBa- 
Me fla M3BMKaMe KOHCTpyKTop 6e3 napaMeTpn, HaflflBaMKM ce, <-\e KOMnn/iaTO- 
pvr u\e e Ch3p,an kohctpyktop no noflpa36npaHe 3a Hac (komto 3HaeM, 4e e 
6e3 napaMeTpn). Cnefl KaTO ce onuTaMe fla KOMnn/inpaMe, me pa36epeM, <-\e 
TOBa, KoeTO ce onuTBaMe fla HanpaBMM, e HeB"b3M0>KH0. C/iefl KaTO CMe fleicna- 
pupa/in flopn eflMH eflMHCTBeH kohctpyktop, kom nmiaTopvr HHMa fla Cb3flafle 
KOHCTpyKTop no noflpa36npaHe 3a Hac: 
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The constructor Collar () is undefined. 



ripeflu fla npuK/iro^MM etc ceKunaTa 3a KOHcrpyKTopi/rre, HeKa Ka>KeM Hemo 
mhoto Ba>KHo: 



\ Bi>npeKM ne KOHcrpyKTop-bT no noflpa36npaHe m to3m, 6e3 
/f \ napaMeTpn, cm npmiMHaT no cMrinaTypa, Te ca Harrb/iHo 
paannMHM. 



KoHCTpyKTop"bT no noflpa36npaHe ce cb3flaBa ot KOMnmiaTopa, aKO He fleicna- 
pupaMe hmto eflMH KOHcrpyKTop b HaiuMfl K/iac, a KOHcrpyKTopvr 6e3 napa- 
MeTpn ro fleK/iapupaMe Hue. OcBeH TOBa KOHCTpyKTop"bT no noflpa36npaHe 
BMHarn me MMa hmboto Ha flocrbn, KoeTO MNia K/iaca. Hmboto Ha flocrbn Ha 
KOHcrpyKTopa 6e3 napaMeTpn 3aBncn othobo ot Hac - Hue ro onpefle/iHMe. 

MoflM<3>MKaTop final - oco6eHOCTM 

flo MOMeHTa BMflflXMe ynoTpe6aTa Ha MOflm£m<aTopa final, npn fleK/iapauna- 
Ta Ha nonerara na K/iaca. no-K"bCHO b Ta3M maBa, b ceKLinsua " KoHcraHTi/i 
(constants) ", me bmamm KaK c HeroBa noMom me fleicnapi/ipaMe KOHcraHTi/i Ha 
K/iaca. 

AeK/iapiipaHe Ha /iOKa/iHM npoMeH/iMBM c MOflwcpHKaTop final 

Cera me pa3meflaMe c/iy^afl, KoraTo tom Mowe fla 6"bfle M3no/i3BaH npn 
fleicnapauMflTa Ha /iOKa/iHM npoMeH/iMBM. 

Ot maBaTa " MeTo.au " noMHMM, 4e KoraTo fleicnapupaMe npoMeH/iMBa b thjioto 
Ha eflMH MeTOfl, a Hapn^aMe "/lOKa/iHa npoMeH/iMBa" (local variable) 3a 
MeTOfla. C"bOTBeTHO, aKO fleicnapupaMe eflHa npoMeH/iMBa b thjioto Ha koh- 
CTpyKTop, Tfl ctmo ce Hapn^a /iOKa/iHa. 

Tpa6Ba fla 3HaeM, 4e eflHa /iOKa/iHa npoMeH/iMBa MO>Ke fla 6"bfle fleicnapupaHa 

C MOflkldpMKaTOp final. 

KaKTO BeMe ce flOcemaMe, TOBa me 03Ha4aBa, <-\e BeflHtw MHnuna/insnpaHa, 
Ha Ta3M npoMeH/iMBa HHMa fla MO>xe fla 6"bfle npucBO^BaHa flpyra ctomhoct. 
HeKa BtnpeKM bcm>hko onuTaMe: 



public static void main ( String [ ] args) { 

final int number =3; // Declaring final local variable 
number =4; // Unsuccess full attempt to modify it 

} 



CbOTBeTHi/m "oTroBop", komto no/iy^aBaMe ot KOMnmiaTopa 3a noc/ieflHi/m pefl 
Ha MeTOfla main(), e c/ieflHMAT: 
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The final local variable number cannot be assigned. It must be 
blank and not using a compound assignment. 



Ot rpewKaTa e hcho, 4e KoraTO MHnuna/insnpaMe eflHa /lOKa/iHa npoMeH/iMBa 
BeflH"b>K, He MoweM fla ro HanpaBMM btopm n"bT. CbOTBeTHo, 3a fla peiuuM 
npo6/ieMa, Tpa6Ba fla MaxHeM pefla, Ha komto ce onuTBaMe fla MOflMcfjuunpaMe 
HaiuaTa /iOKa/iHa npoMeH/iMBa, mjim fla MaxHeM final ot fleK/iapaunaTa v\. 

ToBa, 4e eflHa /iOKa/iHa npoMeH/iMBa MO>Ke fla 6"bfle fleicnapupaHa c MOflncfiM- 
KaTop final, He npoMeHH TOBa, KoeTO 3HaeM ot r/iaBaTa " MeTOflu ". To e, 4e 
npeflu fla 6"bflaT M3no/i3BaHM /lOKa/iHi/rre npoMeH/iMBM, Te Tpa6Ba fla 6"bflaT 

BMHarM MHML4Ma/lM3MpaHM. 

Ako b HaiuMfl npuMep ce onuTaMe fla fleicnapupaMe HaiuaTa npoMeH/iMBa 
number m fla npecMeTHeM KBaflpaTa v\ b noc/ieflCTBue: 



public static void main ( String [ ] args) { 
final int number; 

int square = numbe r* number ; // Uninitialized local variable... 

} 



IHe no/iy4MM no3HaTaTa rpeujKa: 



The local variable number may not have been initialized. 



CbOTBeTHo, peujeHneTo e fla MHnuna/insnpaMe npoMeH/iMBaTa no BpeMe Ha 
HeMHaTa fleK/iapauna. 

/lOKa/iHM npoM6H/iMBM ot pecpepeHTeH Tun m MOflMCpHKaTop final 

flo MOMeHTa BMHarn pa3me>KflaxMe npuMepn, b komto, no/ieTO v\nv\ /lOKa/iHaTa 
npoMeH/iMBa, komto ce fleicnapMpaT c MOflMcjDMKaTop final, ca ot npMMMTMBeH 
TMn. ToBa 6eiue ue/ieHaco^eHO, TbM KaTO He 3HaexMe cbiflMHaTa Ha o6eKTMTe, 
KaK Te ce npeflcraBHT b naMeTra m t.h. Cera o6a4e, cnefl KaTO 3HaeM bcm^ko 
TOBa, me pa3meflaMe m c/iy^aflT, KoraTO fleicnapMpaMe c MOflMcjDMKaTop final 
no/ie m/im /iOKa/iHa npoMeH/iMBa ot pecpepeHTeH TMn. 

ripMHUMnHO, noBefleHMeTo Ha eflHa npoMeH/iMBa m/im no/ie ot pecpepeHTeH 

TMn, fleK/iapMpaHM C MOflMCpMKaTOp final e C"bLflOTO K3KT0 m npM JlOKa/lHa 

npoMeH/iMBa m/im no/ie ot npMMMTMBeH TMn - BeflKbw MHMUMa/iM3MpaHM, Te He 
MoraTfla no/iynaT flpyra ctomhoct. 



public static void main ( String [ ] args) { 

final Dog dog = new Dog ( "Walcho" ) ; 
dog = new Dog ( "Sharo " ) ; 

} 
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Pa36npa ce TOBa, KoeTo ce onuTBaMe fla HanpaBMM b KOfla e HeKopeKTHO m 
KOMnn/iaTop"bT me M3Befle no3HaTOTO hm cbo6meHkie 3a rpewKa: 



The final local variable dog cannot be assigned. It must be 
blank and not using a compound assignment 



TbHKocTra tvk e, 4e Ha eflHa /lOKa/iHa npoMeH/ii/iBa ot pecfcepeHTeH Tun, cnefl 
ntpBOHaHa/iHaTa MHnuna/iMsauna, He MOweM fla npucBOMM pecjjepeHunfl K"bM 
flpyr o6eKT, ho MO>KeM fla MOflncfjuunpaMe cto mho cTMTe Ha no/ieTaTa Ha 
o6eKTa (cTura caMi/mT o6eKTfla no3BO/iflBa TOBa pa36npa ce). 



CroMHOCTTa (t. e. pecpepeHUMATa), kohto ce na3n b eflHa final 
npoMeH/iMBa (m/im no/ie) ot pecpepeHTeH Tun, He Mowe fla 
6-bfle MOflMcpMMMpaHa (T.e. fla m 6?>fle npwcBoeHa pecpepeHumi 
kt»m flpyr o6eKT), ho e bi>3mo>kho, o6eKn>T, KbM komto 
"cohm" B-bnpocHaTa pecpepeHunn fla 6t>fle MOflncpnunpaH. 



HeKa pa3meflaMe ropHi/m npuMep: 



public static void main ( String [ ] args) 

final Dog dog = new Dog ( "Walcho" ) ; 
System. out .printf ( "My dog's name is: 


{ 

%s\n", 


dog 


getName ( ) ) ; 


dog. setName ( "Sharo") ; 

System. out .printf ( "My dog's name is: 

} 


%s\n", 


dog 


getName ( ) ) ; 



C"bOTBeTHO l/l3X0fl"bT OT M3n"b/lHeHMeTO Ha T03M KOfl e C/ieflHMflT: 



My 


dog ' s name is : 


Walcho 


My 


dog ' s name is : 


Sharo 



KaKTO BM>KflaMe, He npoMeHHMe cTOMHOCTTa Ha npoMeH/iMBaTa dog, ho npoMe- 
HflMe CTOMHOCTTa Ha no/ieTO name Ha o6eicra ot Tun Dog. 



OnucaHOTO noBefleHne e cbiflOTo, KoraTO roBopuM m 3a no/ie Ha K/iac, fleicna- 
pupaHO c MOflndpuKaTop final. 

AeK/iapiipaHe Ha MeTOflw m KOHcrpyKTopw c napaMeTpw, komto 
mm3t MOflMcpMKaTop final 

KoraTO fleicnapupaMe mctoa m/im kohctpvktop c napaMeTpn, napaMeTpi/rre My b 
cnncbKa c napaMeTpn MoraT fla 6"bflaT fleK/iapupaHM c MOflMcpMKaTop final. 
ToBa CTaBa, KaTO b c fleK/iapaunaTa Ha cbOTBeTHna napaMeTbp, npefl Tuna 
Ha napaMeTbpa nocTaBMM K/iic-iOBaTa flyMa final: 



public void doSth( final int arg) { 
// Do something... 



l~/iaBa 14. flecjDMHupaHe Ha K/iacoBe 537 



KaKTO 3HaeM, napaMeTpnTe ot cnncbKa c napaMeTpn Ha MeTOfl v\nv\ kohctpyk- 

TOp, TeXHM4eCKM Ca npOCTO /10Ka/lHM npOMeH/lMBM. C/ieflOBaTe/lHO, BCM4K0, 

KoeTO Ka3axMe flo TyK 3a /lOKa/iHMTe npoMeH/iMBM fleK/iapupaHM c moamcJdm- 
KaTop final, e b cn/ia m 3a napaMeTpn fleK/iapupaHM c T03M MOflncfiMKaTop, 
He3aBMCMM0 fla/in ca ot npMMMTMBeH mjim pecfiepeHTeH Tun. 

Mowe 6m M3HMKBa Btnpoca, 3amo 6m hm 6m/io hv>kho fla fleicnapMpaMe 
napaMeTbp Ha MeTOfl m/im ome noBe^e Ha KOHcrpyKTop c TaicbB MOflMcfiMKaTop? 
OTroBop"bT e, <-\e MOflMcJjMKaTopvr final, hm ocMrypaBa 3aiMMTa. Tom hm npefl- 
na3Ba hakom fla He "noflMeHM" o6eKTbT, KbM komto C04M HaiuMa napaMeTbp c 
4y>Kfl o6eKT. C flpyrM flyMM, aKO eflMH napaMeTbp b fleicnapauMflTa Ha eflMH 
MeTOfl He e fleicnapMpaH c MOflMcjDMKaTop final, TOBa no3BO/iflBa Ha npoM3- 
bo/iho MflCTO b Tfl/iOTO Ha MeTOfla, Ha BtnpocHMfl napaMeTbp fla ce npMCBOM 
pecfiepeHUMfl KbM flpyr o6eKT. no T03M Ha^MH HawMHT MeTOfl HHMa fla pa6oTM 
KaKTO ce o^aKBa m TaKa me ce HapyiuM cMrypHociTa Ha ua/iaTa nporpaMa. 

Mo>Ke 6m bcm4ko TOBa 3By4M cTpaHHO, ho bcm4ko me ce M3ACHM, c/iefl KaTO ce 
3ano3HaeM c r/iaBaTa " l~l pMHUMnM Ha o6eKTHO-opMeHTMpaHOTo nporpaMMpaHe ". 

CBOMCTBa (properties) 

B hakom e3MUM 3a o6eKTHO-opMeHTMpaHo nporpaMMpaHe (HanpMMep Delphi, 
Free Pascal, Visual Basic, D, Python), cbomctbo (property) ce HapM^a 
cneuMa/ieH bma e/ieMeHT Ha K/iaca, komto e Heiuo cpeflHO Me>Kfly no/ie m 
MeTOfl. Xa pa KTe photo e, <-\e flocTbn"bT m MOflMcfiMKauMATa Ha cBOMCTBaTa Ha 
K/iaca ce ocbmecTBHBa eflMHCTBeHO 4pe3 cneu.Ma.neH bma MeTOflM. 

CBOMCTBaTa b Java 

BtnpeKM, <-\e Java e o6eKTHO-opMeHTMpaH e3MK, b HeMHaTa cneuMcJjMKauMa 
HflMa e/ieMeHT ot K/iaca, komto fla cbOTBeTCTBa Ha MfleaTa 3a cbomctbo. Ot 
flpyra crpaHa, TbM KaTO M3no/i3BaHeTO CBOMCTBa e fl0Ka3aH0 flo6pa npaKTMKa 
m Ba>KHa 4acT ot KOHuenuMMTe Ha o6eKTHO-opMeHTMpaHOTO nporpaMMpaHe, b 
Ta3M ceKUMa me pa3r/ieflaMe, KaK CBOMCTBaTa MoraT fla 6"bflaT pea/iM3MpaHM b 
eflMH Java K/iac. ToBa CTaBa 4pe3 fleicnapMpaHe Ha flBa MeTOfla - eflMH 3a 
flOCTbn (neTeHe) m eflMH 3a MOflMcjDMKauMfl (3anMCBaHe) Ha cTOMHOcira Ha 

CbOTBeTHOTO CBOMCTBO. 



HeKa pa3r/ieflaMe eflMH npMMep. HeKa 
Ky^e. XapaKTepHO cbomctbo 3a eflHO 

flOCTbnVT flO CBOMCTBOTO U.BHT Ha eflHO 

Ha4MH : 



MMaMe othobo K/iac Dog, KOMTO OnMCBa 

Kyne e, HanpMMep, uBeTa My (colour). 
Kyne MO>Ke fla ocbiuecTBMM no c/ieflHMa 



// Getting property 

String colourName = doglnstance . getColour ( ) ; 
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// Setting property 
doglnstance . setCol our ( "black" ) ; 

CBOMCTBa - Kancy/iai4M5i Ha flocTbna ao no/ieTaTa 

OcHOBHaTa ue/i Ha cBOMCTBaTa e fla ocurypaBaT Kancy/iauna Ha K/iaca, b 
komto ca fleK/iapupaHM. 

Kancy/iaumiTa (encapsulation) Hapi/maMe cKpuBaHeTo Ha <JpM3M4ecK0T0 
npeflCTaBAHe Ha flaHHMTe b eflMH K/iac, TaKa <-\e, aKO b noc/ieflCTBue npoMeHMM 
TOBa npeflCTaBAHe, TOBa fla He pecjD/ieKTupa Btpxy ocTaHa/iMTe K/iacoBe, komto 
M3no/i3BaT HaiuMfl K/iac. 

Hpe3 cnHTaKcuca Ha Java, HaM-4ecT0 TOBa craBa, KaTO fleK/iapupaMe no/ieTa 
((JpusMHecKOTO npeflcraBflHe Ha flaHHMTe) c B"b3M0>KH0 HaM-orpaHM4eHO hmbo 

Ha BMflMMOCT (HaM-4eCT0 C MOflMCjDMKaTOp private) M fleK/iapupaMe flOCTblTbT 

AO Te3M no/ieTa (4eTeHe v\ MOflniJpMUMpaHe) fla MO>Ke fla ce ocbmecrBABa 
eflMHCTBeHO 4pe3 cneuna/iHM MeTOflM. 

Kancy/iauim - npMMep 

3a fla OHameflMM KaKBo npeflcraB/iflBa Kancy/iaunaTa, kohto npeflocraBHT 
CBOMCTBaTa Ha eflMH K/iac, KaKTo m caMMTe CBOMCTBa, me pa3meflaMe eflMH 
npuMep. 



HeKa MMaMe K/iac, komto npeflcraBH T04Ka ot flByMepHOTO npocTpaHCTBO etc 
CBOMCTBa - KOopflMHaTMTe (x, y) . Eto KaK 6m M3r/ie>Kfla/i tom, aKO fleicnapM- 
paMe BCflKa eflHa ot KOopflMHaTMTe, KaTO none: 



Point. java 


public class Point { 




private double x; 
private double y; 




public Point (int x, int 
this.x = x; 
this.y = y; 

} 


y) { 


public double getX() { 
return x; 

} 




public void setx (double 
this.x = x; 

} 


x) { 
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public double getY() { 
return y; 

} 

public void setY (double y) { 
this.y = y; 

} 

} 



KaKTO BM>KflaMe, no/ieTaTa Ha o6eKTMTe ot Hawi/m K/iac (T.e. KOopflMHaTMTe Ha 
T04KMTe), He MoraT p,a 6"bflaT flocrbnBaHM 4pe3 T04K0Ba HOTauna. Ako 
cb3flafleM o6eKT ot K/iac Point, Hue MO>xeM fla MOflMcjDMLiMpaMe v\ 4eTeM 
CBOMCTBaTa Ha T04KaTa, eflMHCTBeHO 4pe3 MeTOflMTe 3a flocrbn ao tax: 



PointTest. java 



public class PointTest { 

public static void main ( String [ ] args) { 
Point myPoint = new Point (2, 3); 

double myPointXCoordinate = myPoint . getX ( ) ; // Access 
double myPoint YCoordinate = myPoint . getY () ; // Access 

System . out .println ( "The X coordinate is: " + 

myPointXCoordinate) ; 
System . out .println (" The Y coordinate is: " + 

myPointYCoordinate ) ; 

} 

} 



Pe3y/iTarbT ot M3n"b/iHeHneT0 Ha to3m main () MeTOfl me 6"bfle: 



The 


X 


coordinate is: 


2 


0 


The 


Y 


coordinate is: 


3 


0 



Ako o6a4e peiuuM, fla npoMeHMM BvrpeujHOTO npeflCTaBAHe Ha CBOMCTBaTa Ha 
T04KaTa, HanpuMep bmccto flBe no/ieTa, rn fleicnapupaMe KaTO eflHOMepeH 
MacuB c flBa e/ieMeHTa: 



Point. java 


public class Point 


{ 


private double [ ] 


coordinates ; 


public Point (int 


x, int y) { 


coordinates = 


new double [2 ] ; 
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// Initializing the x coordinate 
coordinates [ 0] = x; 

// Initializing the y coordinate 
coordinates [ 1] = y; 

} 

public double getX() { 

return coordinates [ 0 ] ; 

} 

public void setx (double x) { 
coordinates [ 0] = x; 

} 

public double getY() { 

return coordinates [ 1 ] ; 

} 

public void setY (double y) { 
coordinates [ 1 ] = y; 

} 

} 



Pe3y/iTaTbT ot M3n"b/iHeHneTo Ha main() MeTOfla HHMa fla ce npoMeHM m pe- 
3y/iTaTbT me 6"bfle cbiuna, 6e3 fla npoMei-mMe flopn cmmbo/i b KOfla Ha K/iaca 

PointTest. 

T04H0 TOBa e flo6"bp npuMep 3a flo6pa Kancy/iaui/m Ha flaHHMTe Ha eflMH 
o6eKT, koato npeflocTaBAT cBOMCTBaTa - cKpuBaMe BvrpeujHOTo npeflCTaBAHe 
Ha MHcjDopMaunflTa, KaTO fleicnapupaMe MeTOflu 3a flocTbn ao Hero v\ aKO b 
nocneflCTBi/ie HacTbnn npoMHHa b Hero, TOBa HHMa fla pecfuieKTMpa Btpxy 
ApyrnTe K/iacoBe, komto M3no/i3BaT Haujua K/iac, Thv\ Karo Te no/i3BaT caMo 
MeTOflMTe My v\ He 3HaflT KaK e npeflCTaBeHa MHcjDopMaunflTa "3afl Ky/incnTe". 

KoHBeHUMn 3a CBOMCTBaTa b Java 

3a fla fleicnapupaMe eflHo cbomctbo b Java, Tpa6Ba fla fleicnapupaMe MeTOflu 
3a flocrbn (4eTeHe m npoMHHa) Ha cbOTBeTHOTO cbomctbo, komto MMaT cTporo 
onpefle/ieHM npaBM/ia 3a MMeHyBaHe. Cbmo TaKa Tpa6Ba fla peiuMM no KaK"bB 
Ha4MH me cbxpaHABaMe MH<JpopMauMaTa 3a TOBa cbomctbo b K/iaca. 

3a bcako eflHO ot Te3M vcjiobmh MMa KOHBeHUMa (koato e 4acT ot JavaBeans 
cneuMc|)MKauMaTa). Cera me flafleM noflpo6Ha MH<JpopMauMfl 3a bchko eflHO ot 
tax. 
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On3MMecKO npeflCTaBqHe Ha cBOMCTBaTa b K/iaca 

KaKTo BMflflXMe no-rope, CBOMCTBaTa MoraT fla MMaT pa3/iM4H0 npeflcraBHHe b 
eflMH K/iac. B HaiuMfl npuMep, CBOMCTBaTa Ha K/iaca Point, ntpBOHaLia/iHO 
6axa npeflCTaBeHM KaTo flBe no/ieTa, cneflTOBa KaTO 4pe3 eflHO no/ie-MacuB. 

Ako o6a4e pewi/iM, BMecTO fla na3MM MHcfiopMauMflTa 3a CBOMCTBaTa Ha 
T04KaTa b no/ieTa, MoweM fla a 3ana3MM B"bB cfiaM/i m/im 6a3a flaHHM m BceKM 
n"bT, KoraTo ce Ha/io>KM fla flocrbriBaMe cbOTBeTHOTo cbomctbo, mokcm fla 
4eTeM/nmueM ot dpawna v\nv\ 6a3aTa, BMecTO fla flocrbnBaMe no/ieTaTa Ha 
K/iaca. T"bM KaTo CBOMCTBaTa ce flocrbriBaT 4pe3 MeTOflu, komto me pa3me- 
flaMe c/iefl Ma/iKO, 3a K/iacoBeTe, komto me M3no/i3BaT Haujua Knac, TOBa KaK 
ce cbxpaHHBa MHc^opMaunflTa ha Ma fla MMa 3Ha4eHne (3apaflM flo6pa Kancy/ia- 
UMfl!). 

B HaM-4ecTna c/iy^aM o6aHe, MHcjDopMaunflTa 3a CBOMCTBaTa Ha K/iaca ce na3M 
b no/ie Ha K/iaca, KoeTO kbkto Ka3axMe no-rope, MMa B"b3M0>KH0 HaM-CTpuKTHO 
hmbo Ha BMflMMOCT. HaM-^ecro, hmboto Ha flOCTbn Ha CBOMCTBaTa Ha no/ieTaTa 
e private. 



ripkiHUkiriHO HHMa 3HaHeHne no ksktdB HamiH cpH3MMecKM me 
6-bfle na3eHa MHcpopMaunaTa 3a CBOMCTBaTa b eflMH Java 
K/iac, ho o6nKHOBeHo Tosa cTaBa npe3 no/ie Ha K/iaca c 

MaKCHMa/IHO peCTpMKTMpaHO HMBO Ha flOCTbn. 



npeflCTaBqHe Ha cbomctbo 6e3 fletoiapaMiiq Ha no/ie 

HeKa pa3meflaMe eflMH npuMep, b komto cbomctboto He ce na3M hmto b none, 
hmto HflKtfle flpyrafle, a ce npen34Mc/iflBa. 

HeKa MMaMe K/iac Rectangle, komto npeflCTaBfl reoMeTpn4HaTa cfjurypa npa- 
BO"brb/iHMK. C"bOTBeTHO T03M K/iac MMa flBe no/ieTa - 3a ujupnHa width m 
flt/i^MHa height. HeKa CbiflO TaKa Haujua K/iac MMa eflHO cbomctbo - nv\u,e, 
area. Tbki KaTO BMHarn 4pe3 fl"b/i>KMHaTa m ujupuHaTa Ha npaBotrb/iHUKa 
MO>KeM fla HaMepuM cTOMHOCTra Ha cbomctboto nv\u,e, He e Hy>KHo fla MMaMe 
OTfle/iHO none b K/iaca, 3a fla na3MM Ta3M ctomhoct. flo Ta3M npn^nHa, MO>KeM 
fla cm fleicnapupaMe npocTO eflMH MeTOfl 3a no/iynaBaHe Ha zinueTO, b komto 
npecMATaMe 4)opMy/iaTa 3a nv\u,e Ha npaBOtrb/iHUK: 

Rectangle . java 



public class Rectangle { 
private float width; 
private float height; 

public Rectangle (float width, float height) { 
this. width = width; 
this. height = height; 

} 
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// Obtaining the value of the property area 
public float get Area () { 

return this. width * this. height; 

} 

} 



KaKTO me BMflMM cnefl Ma/iKO He e 3afl"b/i>KMTe/iH0 eflHO cbomctbo fla MMa 
eflHOBpeMeHHO MeTOfl 3a MOflncfjuKaunfl v\ 3a neTeHe Ha CTOMHOcrra. 3aTOBa e 
Han"b/iHO /iera/iHO, aKO fleicnapupaMe caMO MeTOfl 3a 4eTe Ha cbomctboto area 
Ha npaBO"brb/iHMKa - ha Ma cMMC"b/i ot MeTOfl, komto MOflncfjuunpa CTOMHOcrra 
Ha zinueTO Ha eflMH npaBotrb/iHUK, Tbv\ KaTO to e BMHarn eflHO m cbmo npn 
onpefle/ieHa fl"b/i>KMHa Ha crpaHMTe. 

MeTOfl 3a neTeHe Ha croft Hocrra Ha cbomctbo 

ripn fleK/iapaunflTa Ha MeTOfl 3a 4eTeHe Ha croMHOCTTa Ha eflHO cbomctbo 
Tpa6Ba fla ce cna3BaT onpefle/ieHM npaBM/ia: 



public <property type> get<property name> ( ) 



MeTOflvr Tpa6Ba BMHarn fla e fleicnapupaH c hmbo Ha bmammoct public m 
Tpa6Ba fla MMa ™n Ha BptmaHa ctomhoct, chiu,v\n, KaTO Tuna Ha cbomctboto - 
<property_type>. OcBeH TOBa, MMeTo Ha MeTOfla, Tpa6Ba fla ce KOHCTpyupa 
no cneuna/iHO npaBM/io - tom BMHarn 3ano4Ba c get, cnefl KoeTO c/ieflBa MMe- 
to Ha cbomctboto, 3ano4BaMKM c maBHa 6yKBa, cna3BaMKM npaBM/ioTO 
cameiCase. HanpuMep, aKO MMaMe cbomctbo height, to MMeTO Ha MeTOfla 3a 
4eTeHe Ha cTOMHOcira Ha TOBa cbomctbo, Tpa6Ba fla 6"bfle getHeight. 



Eto hako/iko npMMepa 3a npaBM/iHo fleicnapMpaHM MeTOflM 3a 4eTeHe Ha 
cbomctbo: 



public 


int getMyValueO 


// 


myValue property 


public 


String getColour() 


// 


colour property 


public 


double getX() 


// 


x-coordinate property 



npaBM/ioTO 3a MMeHyBaHe Ha MeTOfl 3a 4eTeHe Ha ctomhoct Ha cbomctbo MMa 
eflHa flo6aBKa. KoraTO cbomctboto e ot Tun boolean m/im Boolean, ToraBa 
ocBeH c get, MMeTo Ha MeTOfla MO>xe fla 3anoHBa c is. HanpMMep: 



public boolean isStoppedO 


// 


stopped property 


public boolean isMyStatusO 


// 


myStatus property 



MeTOfl 3a npoMUHa Ha CTOMHOcira Ha cbomctbo 

no noflo6Me Ha MeTOfla 3a 4eTeHe Ha cTOMHocTTa Ha eflHO cbomctbo, KoraTO 
fleK/iapMpaMe MeTOfl 3a npoMHHa CTOMHocTTa Ha eflHO cbomctbo, Tpa6Ba fla ce 
cbo6pa3flBaMe cflafleHM npaBM/ia: 
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public void set<property name> (<property type> parameter name) 



MeTOfl"bT, KOMTO MOflMCfjMUMpa eflHO CBOMCTBO, BMHaTM Tpfl6Ba fla e C public 

MOflncfiMKaTop 3a flocrbn m BMHarn fla e c Tun Ha Bp^maHa ctomhoct void. 

Cbmo TaKa, MMeTO Ha MeTOfla Tpa6Ba fla 3ano4Ba BMHarn etc set, cneflBaHO 
ot MMeTO Ha cbomctboto, KaTO ntpBaTa 6yKBa ot MMeTO Ha cbomctboto e 
r/iaBHa (T.e. othobo cna3BaMe npaBM/iOTO cameiCase). HanpuMep, aKO MMaMe 
cbomctbo width, MeTOflvr 3a npoMAHa Ha TOBa cbomctbo Tpa6Ba fla ce 
MMeHyBa - setWidth. 

noc/ieflHOTO yc/iOBue, Ha KoeTO Tpa6Ba fla OTroBapa eflMH MeTOfl 3a npoMAHa 
CTOMHOCTra Ha cbomctbo e, Me tom Tpa6Ba fla MMa cnMCbK c napaMeTpM, komto 
MMa tohho eflMH napaMeTbp. T03M napaMeTbp Tpa6Ba fla e etc cbiflMa tm n, 
KaK"bBTO e TMlTbT Ha CBOMCTBOTO - <property_type>. 

HeKa pa3meflaMe hako/iko npMMepa 3a npaBM/iHO fleicnapMpaHM mctoam 3a 
npoMAHa Ha cbomctbo: 



public void setMyValue (int myValue) // myValue :: int, property 
public void setColor (String colourName) // color :: String, 

// property 

public void setX (double x) // x-coordinate :: double, property 



3a pa3/iMKa ot MeTOflMTe 3a MeTeHe Ha cbomctbo, KoraTO fleicnapMpaMe MeTOfl 
3a npoMAHa Ha cbomctbo, KoeTO e ot TMn boolean, ha Ma npoMAHa b npecjDMKca 
set ot npaBM/iOTO 3a cb3flaBaHe MMeTO Ha T03M MeTOfl: 



public void setStopped (boolean stopped) // stopped :: boolean, 

// property 



BMflOBe CBOMCTBa 

ripeflM fla npMK/iK)4MM Tpa6Ba fla KaweM ome Hemo 3a cBOMCTBaTa b eflMH 

K/iaC. B 3aBMCMM0CT OT OC06eHOCTMTe MM, MO>KeM fla fleK/iapMpaMe CBOMCTBaTa 

no c/ieflHMfl Ha4MH : 

- CaMO 3a 4eTeHe, T.e. Te3M CBOMCTBa MMaT caMO get-MeTOfl, hcaicro b 
npMMepa c/iMueTO Ha npaBO"brb/iHMK. 

- CaMO 3a MOflMcj)MUMpaHe, T.e. Te3M CBOMCTBa MMaT caMO set-MeTOfl, ho He 
m MeTOfl 3a 4eTeHe Ha cTOMHOcira Ha cbomctboto. 

- M HaM-4ecTM3T c/iy^aM e, KoraTO cbomctboto MO>Ke fla MMa MeTOfl KaKTO 
3a 4eTeHe, TaKa m 3a npoMHHa Ha CTOMHOcira. 
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CraTMHHM h/ishobs Ha K/iaca (static members) 

KoraTO eflMH e/ieMeHT Ha K/iaca e fleK/iapupaH c MOflncjDMKaTop static, Hue ro 
Hapn^aMe cran/mei-i. TbM KaTO cTaTM4HM MoraT fla 6b,qaT caMO noneraja v\ 
MeTOflMTe Ha K/iaca, KoraTO roBopuM 3a cTaTM4HM 4/ieHOBe (e/ieMeHTu) Ha 
K/iaca me BM3npaMe to^ho tax. 

3a K3KBO ce M3no/i3BaT CTa tmhh MTe e/ieMeHTM? 

npeflki fla pa36epeM npuHunna, Ha komto pa6oTHT cTaTM4HMTe e/ieMeHTM Ha 
K/iaca, HeKa pa3meflaMe npn^MHUTe, nopaflu komto ce Ha/iara M3no/i3BaHeTO 

MM. 

MeTOfl 3a c6op Ha flBe mic/ia 

HeKa cm npeflCTaBMM, <-\e MMaMe K/iac, b komto eflMH MeTOfl BMHarM pa6oTM no 
eflMH m c"biu Ha^MH. HanpMMep, HeKa HeroBaTa 3afla4a e fla cb6Mpa flBe 4Mc/ia, 
noflafleHM b cnMCbKa My ot napaMeTpM m fla Bptifla pe3y/iTaTa ot c6opa mm. 
BM>KflaMe, 4e ha Ma fla MMa HMKaKBO 3Ha4eHMe kom o6eKT ot to3m K/iac me 

M3n"b/1HM T03M MeTOfl, TbM KaTO TOM BMHarM Lfle Ce fl"bp>KM no eflMH M Cblfl 
Ha4MH - Lfle C"b6Mpa flBe 4MC/ia, He3aBMCMMM OT M3BMKBaiflMfl 06eKT. 

C flpyrM flyMM, noBefleHMeTO Ha MeTOfla He 3aBMCM ot cbcroaHMeTO Ha o6eKTa 
( cto mho cTMTe b no/ieTaTa Ha o6eKTa). ToraBa 3aiuo e Hy>KHO fla cb3flaBaMe 
o6eKT, 3a fla M3irb/iHMM to3m MeTOfl, npM no/io>KeHMe, <-\e MeTOfla He 3aBMCM ot 
hmkom ot o6eKTMTe ot to3m K/iac? 3amo npocTO He HaKapaMe K/iaca fla 

M3ITb/lHM T03M MeTOfl? 

Eponn Ha MHcraHUMMTe ot flafleH K/iac 

HeKa pa3meflaMe m flpyr cueHapMM. fla KaweM, <-\e MCKaMe fla na3MM b 
nporpaMaTa hm TeKyiflMa 6poM Ha o6eKTMTe, komto ca 6m/im cb3flafleHM ot 
flafleH K/iac. KaK me cbxpaHMM Ta3M npoMeH/i MBa, kohto me na3M 6poa Ha 
cb3flafleHMTe o6eKTM? 

KaKTO 3HaeM, hsimb fla e B"b3M0>KH0 fla a na3MM KaTO none na K/iaca, TbM KaTO 
npM bcako cb3flaBaHe Ha o6eKT, me ce cb3flaBa hobo Korme Ha TOBa none 3a 
BceKM o6eKT, m to me 6"bfle MHMUMa/iM3MpaH0 etc cTOMHOCTra no noflpa3- 
6MpaHe. BceKM o6eicr me na3M cBoe no/ie 3a MHflMKauMa Ha 6poa Ha o6eKTMTe 
m o6eKTMTe HflMa fla MoraT fla cnofle/iflT MHcjDopMauMATa no Me>K,qy cm. B 
c/ieflBamnTe noflceKUMM me pa36epeM KaK fla ce cnpaBMM m c to3m npo6/ieM. 

KaKBO e CTaTMneH H/ieH? 

OopMa/iHO nomeflHaTO, CTaTMneH nnen (static member) Ha K/iaca HapM- 
4aMe none m/im MeTOfl, komto MMa MOflMcjDMKaTop static b fleK/iapauM^Ta cm. 
ToBa 03Ha4aBa, <-\e nonera m mctoam MapKMpaHM KaTO cTaTM4HM, npMHafl/iexaT 
Ha caMMfl K/iac, a He Ha hakom KOHKpeTeH o6eKT ot flafleHMa K/iac. 
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CneflOBaTe/iHO, KoraTO MapKupaMe none mjim MeTOfl KaTO cTaTM4HM, MO>KeM fla 
™ M3no/i3BaMe, 6e3 fla cb3flaBaMe hmto eflMH o6eKT ot flafleHMH K/iac. 
EflMHCTBeHOTO, ot KoeTO ce Hy>KflaeM e fla MMaMe flocTbn (bmammoct) ao K/ia- 
ca, 3a fla MOweM fla M3BMKBaMe cTaTM4HMTe MeTOflu, v\nv\ fla flocrbriBaMe 
CTaTMMHM no/ieTa. 




CTaTMHHMTe e/ieMeHTM Ha miaca MoraT na ce M3no/i3BaT, 6e3 
fla ce c~b3flaBa o6eKT ot naneHna K/iac. 



Ot flpyra crpaHa, aKo MMaMe c"b3flafleHM o6eKTM ot flafleHna K/iac, ToraBa 
CTaTMMHMTe no/ieTa me 6"bflaT o6lmm 3a tax - MMa caMO eflHo Konne Ha 
CTaTM4Ho no/ie, KoeTO ce cnofle/ia ot bcm^km o6eKTM ot flafleHna K/iac. 



CTaTMMHM no/ieTa 

KoraTO cb3flaBaMe o6eKTM ot flafleH K/iac, BceKM eflMH ot tax MMa pa3/iM4HM 
ctomhoctm b no/ieTaTa cm. HanpuMep, HeKa pa3r/ieflaMe othobo K/iaca Dog: 



Dog. java 


public class Dog { 




// Instance variables 




private String name; 




private int age; 

} 





Tom MMa flBe no/ieTa cbOTBeTHo 3a MMe - name m B"b3pacT - age. B"bB BceKM 
o6eKT, bcako eflHo ot Te3M no/ieTa MMa co6cTBeHa ctomhoct, kohto ce 
ctxpaHflBa Ha pa3/iM4H0 Macro b naMeira 3a BceKM o6eKT. 



noHAKora o6a4e, MCKaMe fla MMaMe nonera, komto ca o6lmm 3a bcm>hkm o6eKTM 
ot flafleH K/iac. 3a fla nocTMnneM TOBa, Tpa6Ba b fleK/iapauM^Ta Ha Te3M 
no/ieTa fla M3no/i3BaMe MOflMcjDMKaTopa static. KaKTO Ka3axMe, TaKMBa 
no/ieTa ce HapMMaT cTaTMHHM no/ieTa. B /lMTepaTypaTa ce cpemaT, cbmo m 
KaTO npoMeH/iMBM Ha K/iaca. 

AeK/iapauMfi Ha CTaTMHHM no/ieTa 

CTaTMHHMTe no/ieTa vv\ fleicnapMpaMe no cbiflMH Ha^MH, iokto ce fleicnapMpa 
none Ha K/iac, KaTO c/iefl MOflMcjDMKaTopa 3a flocrbn (aKO MMa TaicbB), 
Ao6aBflMe icnK)40BaTa flyMa static: 



[<access_modif ier>] static <field_type> <f ield_name> 



Eto KaK 6m M3r7iewfla.no eflHo no/ie dogCount, KoeTO na3M MHcfiopMauMfl 3a 
6poa Ha c"b3flafleHMTe o6eKTM ot K/iac Dog: 



546 BtBefleHne b nporpaMnpaHeTO c Java 



Dog. java 


public class Dog { 




// Static variable 
static int dogCount; 




II Instance variables 
private String name; 
private int age; 

} 





CTaTM4HMTe no/ieTa ce cb3flaBaT, KoraTO 3a ntpBn rrbT ce onuTaMe fla 
cb3flafleM o6eKT ot K/iaca, Ha komto nprnnaflJiewaT m/im KoraTO 3apeflMM K/iaca 
b naMerra (KaK cTaBa TOBa o6a4e, e M3B"bH o6xBaTa Ha Ta3M KHura v\ ha Ma fla 
ro pa3me>KflaMe). C/iefl c"b3flaBaHeT0 cm, no noflo6ne Ha o6nKHOBeHMTe 
no/ieTa b K/iaca, Te ce MHnuna/insnpaT c noflpa36npaiflaTa ce ctomhoct 3a 
Ti/ina cm. 

klHML|Ma/iM3aL|M$i no BpeMe Ha fleK/iapaMMq 

Tpa6Ba fla 3HaeM, <-\e cTaTM4HMTe nonera ca acounnpaHM c K/iaca, BMecTO c 
komto m fla e o6eKT ot flafleHna K/iac. ToBa 03Ha4aBa, <-\e bcm^km o6eKTM, Cb3- 
flafleHM no onucaHneTO Ha eflMH K/iac cnofle/iHT cTaTM4HMTe nonera Ha K/iaca. 

Ako no BpeMe Ha fleK/iapauna Ha cTaTM4H0T0 none, CMe 3afla/in ctomhoct 3a 
MHML4Ma/iM3auna, TH ce npucBO^Ba Ha cbOTBeTHOTO cTaTM4H0 none. Ta3M 
MHML4Ma/iM3auMa ce nsnt/iHflBa caMO BeflHtw - npn cb3flaBaHeT0 Ha nonero, 
BeflHara c/iefl KaTO npuK/iro^n npucBOSBaHeTO Ha cTOMHOcira no noflpa36npa- 
He. npn noc/ieflBaiflO cb3flaBaHe Ha o6eKTM ot to3m K/iac, Ta3M MHnuna/in- 
3au,v\n Ha cTaTM4H0T0 none ha Ma fla ce nsnt/iHn, Tbi/\ Karo cTaTM4H0T0 none e 
acounnpaHO c K/iaca v\ e He3aBMCMM0 ot o6eKTMTe. 

B ropHMfl npuMep HanpuMep, aKO flo6aBMM MHHLiMa/iM3auMfl Ha cTaTM4H0T0 
none: 



II Static variable - declaration and initialization 
static int dogCount = 0; 



Ta3M MHML4Ma/iM3auna me ce M3B"bpujM npn cb3flaBaHeT0 Ha ntpBi/m o6eKT ot 
HaiuMfl K/iac v\nv\ npn ntpBi/m onuT fla flocTbnuM craTkmeH e/ieMeHT Ha K/iaca 
(noBe^e 3a TOBa, b cneflBamaTa ceKu,v\n). KoraTO M3BMKaMe 3a ntpBM nvr 
KOHCTpyKTopa Ha K/iaca Dog v\nv\ nuTaMe fla flocTbnuM HAKoe craTkiMHo none 
m/im cTaTM^eH MeTOfl Ha K/iaca, onucaHneTO Ha K/iaca Dog me ce 3apeflM b 
naMeTTa. ToraBa me ce 3ap,env\ naMeT 3a CTaTM4HMTe My nonera, re me ce 
MHML4Ma/iM3npaT etc cTOMHOCTMTe mm no noflpa36i/ipaHe. C/iefl TOBa 3a re3v\ 
CTaTM4HM nonera, komto MMaT MHnuna/insauMfl no BpeMe Ha fleKnapaunaTa cm 
( Ka kto e b HaiuMfl cny-\av\ c no/ieTO dogCount), Ta3M MHnuna/insauna me ce 

M3B"bpiiJM. EflBa C/iefl Ta3M MHML4Ma/lM3aUMfl me Ce Cb3flafle ntpBHHT o6eKT OT 
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K/iaca. B noc/ieflCTBue o6a4e, KoraTO cb3flaBaMe flpyrn o6eKTM ot cbiunfl 
K/iac, T03M npouec ha Ma fla ce noBTopn, Tbv\ KaTo cTaTi/mHOTo no/ie Be^e 
cbiuecTByBa v\ eflMH n"bT cb3flafleH0, to ce cnofle/ia Mewfly bcm^km o6eKTM b 
K/iaca. 

Aocrbn flo CT3TMHHM no/ieTa 

3a pa3/iMKa ot o6nKHOBeHMTe (HecTaTM4HM) nonera Ha K/iaca, cTaTM4HMTe, 
6nfleMKM acounnpaHM c K/iaca, a He c KOHKpeTeH o6e kt, MoraT fla 6"bflaT 
flOCTbnBaHM, 6e3 fla 6"bfle cb3flaBaH o6eKT ot flafleHna K/iac. ToBa CTaBa KaTo 

KbM MMeTO Ha K/iaca, 4pe3 T04K0Ba HOTaUMfl, flOCTbnMM MMeTO Ha CbOTBeTHOTO 

CTaTM4Ho none: 



<class name> .<static field name> 



HanpuMep, aKO MCKaMe fla oTne^aTaMe cTOMHOCTra Ha cTaTi/mHOTO no/ie, KoeTo 
na3M 6poa Ha cb3flafleHMTe o6eKTM ot Haujua K/iac Dog, TOBa me cTaHe no 
c/ieflHMfl Ha^MH : 



public static void main ( String [ ] args) { 

// Access to the static variable through class name 
System. out .println ("Dog count is now " + Dog . dogCoun t) ; 

} 



CbOTBeTHO, M3xofl"bT ot M3iTb/i HeHneTO Ha T03M main() MeTOfl e: 



Dog count is now 0 



BtnpeKM, 4e no npuHunn cTaTM4HMTe no/ieTa ce flocTbnBaT 4pe3 mmcto Ha 
K/iaca, Te MoraT fla 6"bflaT flOCTbnBaHM m 4pe3 npoMeH/iMBa, kohto e pecfiepeH- 
u,v\n K"bM KOHKpeTeH o6eKT: 



<class instance variable>.<static field name> 



Ako MOflMcfjuunpaMe /ieKO noc/ieflHi/m npi/iMep c MeTOfla main(), me bmamm KaK 
MO>KeM fla v\3Bne<-\eM CTOMHOCTra Ha 6poa cb3flafleHM o6eKTM, M3no/i3BaMKM 
HAKOfl /lOKa/iHa npoMeH/iMBa - dogi, kohto cbxpaHHBa pecfiepeHLii/ifl KbM o6eKT 
ot Tun Dog: 



public static void main ( String [ ] args) { 
Dog dogl = new Dog() ; 

// Accessing the static variable through local variable 
System . out .println (" Dog count is now " + dogl . dogCount) ; 

} 



Pa36npa ce, M3xofl"bT e MfleHTn^eH c to3m no-rope: 
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Dog count is now 0 



Tpa6Ba fla 3HaeM o6a4e, Me no-flo6pa npaKTMKa e fla .qocTbnBaMe cTaTMMHUTe 
e/ieMeHTM Ha K/iaca, 4pe3 MMeTO Ha K/iaca, BMecTo 4pe3 hakoh npoMeH/iMBa, 
koato ctxpaHflBa pecfiepeHui/m KbM o6eKT ot to3m K/iac, Thv\ KaTO TOBa npaBM 
KOfla no-4eTMM. KoraTO M3no/i3BaMe npoMeH/iMBa, kohto "co4m" ki>m o6eKT, He 
craBa flCHO, <-\e no/ieTO, KoeTO ce flocrbnBa 4pe3 Hea, e craTM^HO. 

Mofln4>MKaMnq Ha CTOMHOCTMTe Ha CTaTMHHMTe no/ieTa 

KaKTo Ka3axMe no-rope, cTaTM4HMTe npoMeH/iMBM Ha K/iaca, ca cnofle/ieHM ot 
bcm4km o6eKTM m He npMHafl/iewaT Ha hmto eflMH o6eKT ot K/iaca. CbOTBeTHO, 
TOBa flaBa B"b3MO>KHocT, BceKM eflMH ot o6eKTMTe Ha K/iaca fla npoMeHH 

CTOMHOCTMTe Ha CTaTM4HMTe no/ieTa, KaTO no T03M Ha4MH OCTaHa/lMTe 06eKTM 

me MoraTfla "bmaat" MOflMcjDMUMpaHaTa ctomhoct. 

Eto 3amo, HanpMMep, 3a fla OT^eTeM 6poa Ha C"b3flafleHMTe o6eKTM ot K/iac 
Dog, e yflo6HO fla M3no/i3BaMe cTaTM4Ho no/ie, KoeTO yBe/iM4aBaMe c eflMHMua, 
npM bcako M3BMKBaHe Ha KOHCTpy KTopa Ha K/iaca, T.e. BceKM n"bT, KoraTO 
c"b3flaBaMe o6eKT ot HaiuMa K/iac: 



Dog. java 



public Dog (String name, int age) { 
this. name = name; 
this. age = age; 

dogCount += 1; // Modify the value in the constructor 

} 



CbOTBeTHO, 3a fla npoBepMM fla/iM TOBa, KoeTO HanMcaxMe e bhpho, me 
cb3flafleM HAKO/iKO o6eKTa ot HaiuMa K/iac Dog m me OTne^aTaMe 6poa mm. 
ToBa me CTaHe no cneflHMH Ha^MH: 



public static void main ( String [ ] args) { 
Dog dogl = new Dog ( "Karaman" , 1) ; 
Dog dog2 = new DogC'Bobi", 2); 
Dog dog3 = new DogC'Sharo", 3); 

// Access to the static variable 

System . out .println (" Dog count is now " + Dog . dogCount) ; 

} 



CbOTBeTHO M3xofl"bT ot M3n"b/iHeHMeT0 Ha T03M main () MeTOfl e: 



Dog count is now 3 
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KoHCTaHTM (constants) 

ripeflu fla npuK/iro^MM c TeMaTa 3a cTaTM4HMTe no/ieTa, Tpa6Ba fla ce 
3ano3HaeM c eflMH oco6eH bma cTaTM4Hn no/ieTa. 

no noflo6ne Ha ko h era HTMTe ot MaTeMaTMKaTa, b Java, MoraT fla ce cb3flaflaT 
no/ieTa Ha K/iaca, komto fleK/iapupaHM v\ MHML4Ma/iM3MpaHM BeflH"b>K, BMHarn 
npnTe>KaBaT eflHa m cbifla ctomhoct. ToBa ca ko h cTa ht MTe . 

AeK/iapauM$i Ha KOHcraHTM 

KoraTO fleicnapupaMe eflHO none c MOflncfu/iKaTopn static m final, TOBa no/ie 
Hapi/maMe kohct3ht3 (constant): 



[<access_modif iers>] static final <type> <name>; 



MoMeHT Ha MHMUMa/iM3auM$i Ha KOHcraHTaTa 

3HaeM, 4e KoraTO fleicnapupaMe eflHO no/ie c MOflncfiMKaTop final, TOBa 03Ha- 
naBa, 4e Mo>KeM fla My flafleM ctomhoct caMo BeflH"b>K. Ot flpyra CTpaHa, 
3HaeM, 4e npn fleK/iapupaHe eflHO cTaTM4H0 no/ie, to BMHarn ce MHnuna/in- 
3npa etc cTOMHOcira no noflpa36npaHe. Eto 3amo, KoraTO fleicnapupaMe koh- 
cra HTa , Tpa6Ba fla BMHarn fla v\ flaBaMe ctomhoct no BpeMe Ha fleicnapaunflTa: 



[<access_modif iers>] static final <type> <name> = <value>; 



HanpuMep, aKO MCKaMe fla fleicnapupaMe KaTO KOHCTaHTa 4mc/ioto 11m, no3HaTO 
hm ot MaTeMaTMKaTa, TOBa me craHe no cneflHMH Ha^MH: 



public static final double PI = 3.141592653589793; 



Ako He flafleM ctomhoct Ha flafleHa KOHCTaHTa no BpeMe Ha fleicnapauMATa m, a 
no-KbCHO, me no/iy4MM rpewKa npM KOMnM/iauMa. HanpMMep, aKO b npMMepa c 
KOHCTaHTaTa pi, ntpBO fleicnapMpaMe KOHcraHTaTa, m no-KbCHO ce onMTaMe fla 
m flafleM ctomhoct: 



public static final double PI; 

// ... Some code ... 

public void myMethodO { 

// Attempting to initialize the constant PI 
PI = 3.141592653589793; 

} 



KoMnM/iaTopvr me M3Befle rpewKa noflo6Ha Ha cneflHaTa: 
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The final field PI cannot be assigned. 



Hei<a o6"bpHeM BHMMaHne othobo: 




KoHCTaHTMTe Ha K/iaca Tpn6Ba fla ce mhm una/1 M3npaT b 
MOM6HT3 Ha mxHaTa fleK/iapaumi. 



OopMaTMpaHe Ha KOHcraHTiue 

CtmacHO KOHBeHUMATa, ko h era HTMTe b Java, BMHarn ce M3nncBaT c maBHM 
6yKBki. Ako KOHCTaHTaTa e cbcraBeHa ot hako/iko flyMM, Te ce pa3fle/iaT cbc 
cuMBo/ia 3a flO/iHa 4epTa (underscore) - Eto hako/iko npuMepa 3a 

KOHCTaHTM: 



// The base of the natural logarithms (approximate value) 
public static final double E = 2.718281828459045; 

public static final double PI = 3.1415 92 653589793; 

public static final char PA TH_ SE PARA TOR = ' / ' ; 

public static final String BIG_COFFEE = "big"; 

public static final int MAX_VALUE = 2147483647; 



CTaTMMHM MeTOfl M 

no noflo6ne Ha cTaTM4HMTe nonera, KoraTo MCKaMe efli/m MeTOfl fla e 
acounnpaH caMO c K/iaca, ho He m c koh KpeTeH o6eKT ot K/iaca, ToraBa ro 
fleicnapupaMe KaTo craTkmei-i. 

AeK/iapauiin Ha craTMHHM MeTOflw 

CnHTaKTM4Ho, TOBa 03Ha4aBa, 4e b fleK/iapaunflTa Ha MeTOfla, Tpa6Ba fla 
Ao6aBMM K/iKjHOBaTa AVMa static: 



[<access_modif ier>] static <return_type> <method_name> () 



HeKa HanpuMep fleicnapupaMe MeTOfla 3a cb6npaHe Ha flBe 4nc/ia, 3a komto 
roBopuxMe b Ha^a/iOTO Ha Ta3M ceKuna: 



public static int add (int number 1, int number2) { 

return ( number 1 + number 2) ; 

} 



AOCTbn flO CTaTMHHM MeTOfl M 

C"biflo KaKTO m cTaTM4HMTe no/ieTa, cTaTM4HMTe MeTOflu MoraT fla 6"bflaT 
AOCTbnBaHM KaKTO 4pe3 T04K0Ba HOTaunfl (onepaToptT T04Ka) npn/io>KeHa 
K"bM MMeTO Ha K/iaca, TaKa v\ KbM npoMeH/iMBa, kohto cbxpaHABa pedpepeHuna 
K"bM o6eKT ot flafleHMfl K/iac. HanpuMep: 
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public static void main ( String [ ] args) { 

// Access trough the class name 

System. out .print In (MyMathClass . add (3 , 5) ) ; 

// Access trough variable of the class type 
MyMathClass myMathVariable = new MyMathClass () ; 
System . out .print In (myMathVariable . add (3, 5 ) ) ; 

} 



Pa36npa ce no-npenop"b4MTe/iHO e, KaKTO npn craTkmHkiTe no/ieTa, flocrbnvr 
AO cTaTM4HM MeTOflu fla CTaBa 4pe3 MMeTO Ha K/iaca. 

flocTbn Me>Kfly CTaTMH h v\ u HecTaTMHHM e/ieMeHTM Ha 
K/iaca 

B noBe^eTO c/iy^an cTaTM4HMTe MeTOflu ce i/i3no/i3BaT 3a flocrbriBaHe Ha 
CTaTM4HM no/ieTa. Hanpi/iMep, KoraTO MCKaMe fla fleicnapupaMe MeTOfl, komto 
fla Bp"bifla 6poa Ha cb3flafleHMTe o6eKTM ot K/iaca Dog, tom me e cTaTM^eH : 



public static int getDogCount ( ) { 

return dogCount; 

} 



Ho KoraTO pa3me>KflaMe KaK craTkmHki v\ HecTaTMHHM MeTOflu v\ no/ieTa MoraT 
fla ce AOCTbnBaT, He bcmhkm KOM6nHauMM ca no3BO/ieHM. 

Aocrbn ao HecTaTMHHMTe e/i6M6HTM Ha K/iaca OT HeCTaTMHeH 

MeTOfl 

HecTaTMHHMTe MeTOflu MoraT fla AOCTbnBaT HecraTi/mHi/iTe no/ieTa v\ flpyrn 
HecTaTMHHM MeTOflu Ha K/iaca. HanpuMep, b K/iaca Dog MO>KeM fla fleK/iapn- 
paMe MeTOfl get info () , komto M3Be>Kfla MHcjDopMauMfl 3a HaweTO Ky^e: 



Dog. java 



public class Dog { 

// Static variable 
static int dogCount; 

II Instance variables 
private String name; 
private int age; 

public Dog (String name, int age) { 
this. name = name; 
this. age = age; 
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dogCount += 1; 

} 

public void bark() { 

System. out .println ("wow-wow" ) ; 

} 

// Non-static (instance) method 
public void getlnfoO { 

// Accessing instance variables - name and age 
System. out .print ("Dog 1 s name: " + this. name + 
"; age: " + this. age + "; often says: "); 

// Calling instance method 
this .bark ( ) ; 

} 

} 



Pa36npa ce, aKO cb3flafleM o6eKT ot K/iaca Dog m M3BMKaMe HeroBna 

getlnfoO MeTOfl: 



public static void main ( String [ ] args) { 
Dog dog = new Dog("Sharo", 1 ) ; 
dog . get Info ( ) ; 

} 



Pe3y/iTaTbT me 6"bfle cneflHMHT: 



Dog's name: Sharo; age: 1; often says: wow-wow 



AOCTbn AO CTaTMHHMTe 6/16M6HTM Ha K/iaca OT HeCTaTMHeH MeTOfl 

Ot HecTaTM4eH MeTOfl, Mo>KeM fla flocTbnBaMe cTaTM4HM no/ieTa m cTaTM4HM 
MeTOflu Ha K/iaca. Kaicro pa36paxMe no-paHO, TOBa e TaKa, Tbv\ KaTO cTaTM4- 

HMTe MeTOflM M npOMeH/lMBM Ca 06B"bp3aHM C K/iaca, BMeCTO C KOHKpeTeH 

MeTOfl m CTaTMHHMTe e/ieMeHTM MoraT fla ce flocTbnBaT ot kom fla e o6eKT Ha 
K/iaca. HanpMMep: 



Boo. java 


public class Boo { 




private static String staticVariable = "test"; 




public static void doSomething ( ) { 

System . out .println ( "doSome thing ( ) method execution.' 

} 


) ; 
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public void printStaticClassElements ( ) { 

// Accessing static variable from non-static method 
System . out .print In ( " staticVaruable : " 

+ Boo . sta tic Variable) ; 

// Accessing static method from non-static method 
Boo . doSomething ( ) ; 

} 

public static void main ( String [ ] args) { 
Boo boolnstance = new Boo(); 
boolnstance .printStaticClassElements () ; 

} 

} 



BtnpeKM 4e i/iMeinaTa Ha MeTOflMTe, no/ieTO m K/iaca ca 6e3CMnc/ieHM, BM>KflaMe 

4e OT HeCTaTM4HMfl MeTOfl printStaticClassElements () , MO>KeM fla flOCTb- 
nMM CTOMHOCTTa Ha CTaTM4H0T0 nO/ie StaticVariable, KaKTO M fla M3BMKaMe 

CTaTM4HMfl MeTOfl doSomething ( ) . 3a nenra Ha fleMOHCTpaunflTa o6a4e, TOBa e 
fl0CTaTb4H0. C/iefl KOMnn/iauna i/i M3n"b/iHeHne, TOBa, KoeTo me 6"bfle M3Be- 
fleHO ot b K0H30/iaTa me 6"bfle: 



staticVaruable: test 
doSomething ( ) method execution. 



Aocrbri ao CTaTMHHMTe e/ieMeHTM Ha K/iaca ot CTanmeH mctoa 

Ot craTi/meH MeTOfl mokcm fla M3BMKBaMe flpyr craTi/meH MeTOfl v\nv\ cTaTM4H0 
none Ha K/iaca 6e3npo6/ieMHO. 

HanpuMep, HeKa B3eMeM Haujua K/iac 3a MaTeMaTM^ecKn npecMATaHMfl. B Hero 
MMaMe fleicnapupaHa KOHCTaHTaTa (kohto e bma cTaTM4H0 none). Mo>KeM fla 
fleicnapupaMe cTaTM^eH MeTOfl 3a HaMnpaHe flt/i^MHaTa Ha OKp"b>KHOCT (4)op- 
My/iaTa 3a HaMnpaHe nepuMeTbp Ha okp^whoct e 2nr, KbfleTO r e paflnycbT 
Ha 0Kpi3>KH0CTTa), komto 3a npecMHTaHeTO Ha nepuMeTbpa Ha flafleHa OKptw- 
hoct, flocTbnBa KOHCTaHTaTa rin. C/iefl TOBa, 3a fla noKaweM, 4e cTaTM^eH 
MeTOfl MO>Ke fla BMKa flpyr cTaTM^eH MeTOfl, MOweM ot MeTOfla main(), komto 
e cTaTM4eH, fla M3BMKaMe cTaTM^eH MeTOfl 3a HaMnpaHe flt/i^MHa Ha 

OKP"b>KHOCT: 



MyMathClass 


java 


public class MyMathClass { 




public static final double PI = 3 


141592653589793; 


// P = 2 * PI * r 
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public static double getCirclePerimeter (double r) { 

// Accessing the static variable PI from static method 
return (2 * PI * r) ; 

} 

public static void main ( String [ ] args) { 
double radius = 5; 

// Accessing static method from other static method 
double circlePerimeter = getCirclePerimeter (radius) ; 

System . out .println ( "Circle with radius " + radius + 
" has perimeter: " + circlePerimeter); 

} 

} 



Koflvr ce KOMnn/iupa 6e3 rpewKi/i i/i npn M3n"b/iHeHne i/i3Be>Kfla cneflHi/m pe3yn- 
TaT: 



Circle with radius 5.0 has perimeter: 31.415 92 6535 89793 



AOCTbn AO HeCTaTMHHMTe e/16M6HTM Ha K/iaCa OT CTaTMHeH MeTOfl 

HeKa pa3meflaMe HaM-MHTepecHna c/iy^aM ot KOM6nHaunflTa ot flocrbriBaHe 
Ha cTaTM4HM m HecTaTM4HM e/ieMeHTM Ha K/iaca - AOCTbnBaHeTO Ha HecTaTM4- 
hm e/ieMeHTM ot CTaTMHeH MeTOfl. 

Tpa6Ba fla 3HaeM, <-\e ot CTaTMHeH MeTOfl He MoraT fla 6"bflaT flocrbnBaHM 
HecTaTM4HM no/ieTa, hmto fla 6"bflaT M3BMKBaHM HecTaTM4HM MeTOflM. ToBa e 
TaKa, 3aifl0T0 cTaTM4HMTe MeTOflM ca oeBtpsaHM c K/iaca, v\ He "3HaaT" 3a hmto 
eflMH o6eKT ot K/iaca. 3aTOBa, K/iic-iOBaTa flyMa this He MO>xe fla ce M3no/i3Ba 
b cTaTM4HM MeTOflM - Tfl o6B"bp3aHa c KOHKpeTHa km era hum a Ha K/iaca. npM 
onuT 3a AOCTbnBaHe Ha HecTaTM4HM enewemv\ Ha K/iaca (no/ieTa v\nv\ MeTOflM) 
ot CTaTMHeH K/iac, BMHarn me no/iynaBaMe rpewKa npn KOMnmiaukm. 

Aocrbn ao HecTaTMHHO no/ie ot craTimeH MeTOfl - npwMep 

Ako b HaiuMfl K/iac Dog ce oni/rraMe fla fleicnapupaMe craTi/meH MeTOfl 
getName(), komto Bptma KaTO pe3y/iTaT cTOMHocTTa Ha HecTaTM4H0T0 no/ie 
name fleK/iapupaHO b K/iaca: 



public static String getNameO { 

// Accessing non-static variable from static method 
return name; // INVALID 

} 



CbOTBeTHO KOMni/uiaTopvr me hm ottobopm cbc cbo6meHne 3a rpewKa, 
noflo6HO Ha c/ieflHOTo: 
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Cannot make static reference to the non-static field name. 



Ako BtnpeKM TOBa, ce oni/rraMe b MeTOfla Aa flOCTbnuM no/ieTO 4pe3 
K/iK)40BaTa flyMa this: 



public static String getNameO { 

// Accessing non-static variable from static method by this 
return this. name; // INVALID 

} 



KoMni/i/iaTopvr othobo i-mMa fla e flOBO/ieH v\ to3m n"bT me i/i3Be,qe c/ieflHOTO 
npeflynpe>KfleHne, 6e3 fla ycnee fla KOMnn/iupa K/iaca: 



Cannot use this in static context. 



kl3BMKBaHe Ha HecTaTMHeH MeTOfl ot cTaTMneH MeTOfl - npMMep 

Cera me ce oni/rraMe fla flOCTbnuM HecTaTM4eH MeTOfl ot cTaTM4eH TaK"bB. HeKa 
b HaiuMfl K/iac Dog fleiaiapupaMe HecTaTkmeH MeTOfl getAge(), komto Bptifla 
CTOMHOcira Ha no/ieTO age: 



public int getAge ( ) { 
return this. age; 

} 



CbOTBen-io, HeKa ce onuTaMe ot MeTOfla main(), komto fleK/iapupaMe b K/iaca 
Dog, fla M3BMKaMe T03M MeTOfl 6e3 fla cb3flaBaMe o6eKT ot Haujua K/iac: 



public static void main ( String [ ] args) { 

/ / Attempting to invoke non-static method from static one 
int someDogAge = getAge () ; // INVALID 

System . out .println (" Some dog has age of " + 
someDogAge + " years "); 

} 



ripn onnT3a KOMnn/iaunfl me no/iy^MM c/ieflHaTa rpeiuKa: 



Cannot make a static reference to non-static method getAge () 
from type Dog. 



Pe3y/iTaTbT e noflo6eH, aKO ce oni/rraMe fla M3MaMMM KOMnmiaTopa, onuTBaMKM 
ce fla M3BMKaMe MeTOfla 4pe3 KnK)40BaTa flyMa this: 



public static void main ( String [ ] args) { 

// Attempting to invoke non-static method from static one 
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// by this 

int someDogAge = this . getAge ( ) ; // INVALID 

System. out .println ("Some dog has age of " + 
someDogAge + " years "); 

} 



CbOTBen-io, KaKTO b ony^a^ 3a .qocTbn ,qo HecTaTM4H0 no/ie b cTaTM4eH MeTOfl, 
4pe3 K/iK)40BaTa AyMa this, KOMnM/iaTopvr M3Be>Kfla c/ieflHOTO cbo6meHkie, 
6e3 fla ycnee fla KOMnn/iupa Haujua K/iac: 

Cannot use this in static context. 



Ot pa3meflaHMTe npuMepn, MO>KeM fla HanpaBMM c/ieflHi/m M3B0fl: 



HecTaTMHHMTe e/ieMeHTM Ha wiaca HE MoraT aa 6i>flaT noc- 

TbnBaHM OT CTaTMMHM MeTOflM. 



npo6/iewbT c flOCTbna flo HecTaTM4HM e/ieMeHTM Ha K/iaca ot craTkmeH MeTOfl 
MMa eflHO eflMHCTBeHO peiueHne - Te3M HecTaTM4HM eneMemw fla ce flocrbriBaT 
4pe3 pecfiepeHUMfl KtM flafleH o6eKT: 



public static void main ( String [ ] args) { 
Dog myDog = new Dog("Sharo", 2); 

String myDogName = myDog. name; 
int myDogAge = myDog . getAge () ; 

System . out .println ( "My dog \"" + myDogName + 
"\" has age of " + myDogAge + " years ") ; 

} 



CbOTBeTHO T03M KOfl ce KOMnmii/ipa m pe3y/iTaTbT ot M3n"b/iHeHneT0 My e: 



My dog "Sharo" has age of 2 years 



CraTMMHM cBOMCTBa Ha K/iaca 

MaKap m paflKO, noHAKora e yflo6Ho fla ce fleicnapupaT i/i M3no/i3BaT CBOMCTBa 
He Ha o6eKTa, a Ha K/iaca. Te hocht chiu,v\re xapaKTepucTMKn KaTO cbom- 
CTBaTa, cB"bp3aHM c KOHKpeTeH o6eKT ot flafleH K/iac, komto pa3r/ieflaxMe no- 
rope, ho c Ta3M pa3/iMKa, ne cTaTMMHUTe CBOMCTBa ce OTHacflT 3a K/iaca. KaKTO 
MO>xeM fla ce flOceTMM, bcmmko, kocto e Hy>KHO fla HanpaBMM, 3a fla 
npeBtpHeM eflHO o6mkhob6ho cbomctbo b craTi/mHo, e fla flo6aBMM K/iK)40BaTa 
AyMa static b fleicnapauMflTa Ha MeTOflMTe 3a MeTeHe v\ MOfli/ict>m<aui>ifl Ha 

CbOTBeTHOTO CBOMCTBO. 
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CbOTBen-io, MeTOflMTe 3a no/iy^aBaHe Ha cTOMHOcrra Ha cTaTM4H0T0 cbomctbo 
ce fleK/iapupaT no c/ieflHua Ha^MH : 



public static <property_type> get<property_name> ( ) 
public static <boolean | Boolean> is<property_name> ( ) 



A MeTOflvr 3a MOflncfjuKauna Ha cTaTi/mHcrro cbomctbo ce fleicnapupa TaKa: 



public static void set<property_name> (<property_type> param) 



HeKa pa3meflaMe eflMH npi/iMep. HeKa MMaMe K/iac, komto onucBa HHKaKBa 
cucTeMa. Hue MO>KeM fla cb3flaBaMe mhoto o6eKTM ot Hea, ho MOfle/rbT Ha 
cucTeMaTa MNia flafleHa Bepcua m npoM3BOflMTe/i, komto ca o6lmm 3a bcm^km 
eK3eMn/iflpn, cb3flafleHM otto3m K/iac: 



System. java 



public class System { 

private static double version = 0.1; 

private static String vendor = "Sun Microsystems"; 

// The version property getter: 
public static double getVersion() { 
return version; 

} 

// The version property setter: 

public static void setVers ion (double version) { 
System . versi on = version; 

} 

// The vendor property getter: 
public static String getVendor() { 
return vendor; 

} 

// The vendor property setter: 

public static void setVendor (String vendor) { 
System . vendor = vendor; 

} 

// ... More (non) static code here ... 

} 



TyK cMe M36pa/in fla na3MM CTOMHOcrra Ha craTkmHkiTe cBOMCTBa b craTkiMHki 
npoMeH/iMBM (KoeTo e /iorn4Ho, Thv\ KaTo Te ca o6B"bp3aHM caMO c K/iaca). 
CBOMCTBaTa, komto pa3me>KflaMe ca cbOTBeTHo Bepci/m (version) v\ npon3Bo- 
flMTe/i (vendor). 3a bchko eflHO otthx CMe C"b3fla/in cTaTM^eH MeTOfl 3a flOCTbn 
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flO CbOTBeTHOTO CBOMCTBO M MOflMCflMKaUMfl . TaKa BCM4KM 06eKTM OT T03M K/iaC, 

me MoraT fla M3B/ieKaT TeKymaTa Bepcua v\ npoM3BOflMTe/ifl Ha cucTeMaTa, 
koato onucBa K/iaca. CbOTBeTHO, aKO hakom fleH 6"bfle HanpaBeHO o6HOB/ieHne 
Ha BepcuflTa Ha cucTeMaTa HanpuMep cTOMHOcrra CTaHe 0.2, BceKM ot 
o6eKTMTe, me no/iy-m KaTO pe3y/iTaT HOBaTa Bepcua, 4pe3 flocrbriBaHe Ha 
cbomctboto Ha K/iaca. 

B-bTpeiUHM, /lOKa/IHM M aHOHMMHM K/iacoBe 

B Java MO>xeM fla fle<JpnHnpaMe K/iacoBe Bvrpe b flafleH flpyr K/iac v\nv\ flopn b 
flafleH MeTOfl. noHHKora TOBa MO>Ke fla e mhoto yflo6HO, KoraTO hm Tpa6Ba 
K/iac, komto MCKaMe fla M3no/i3BaMe BpeMeHHO v\nv\ MCKaMe fla cKpneM ot 

B"bHI±l HMfl CBflT. 

Bi>TpeiiJHM K/iacoBe 

B Java e B"b3Mo>KHo b eflMH K/iac fla ce flecfiMHupa flpyr K/iac, T.e. K/iacvr fla e 
MneH Ha K/iac. TaKbB K/iac Hapi/maMe BtTpeiueH K/iac (inner class, nested 
class). HeKa pa3r/ieflaMe Ta3M bt^mokhoct c eflMH npuMep: 



OuterClass . j ava 



public class OuterClass { 
private String name; 

private OuterClass (String name) { 
this. name = name; 

} 

private class InnerClass { 
private String name; 

private InnerClass (String name) { 
this. name = name; 

} 

private void printNames() { 
System. out .print In ("Inner 
System. out .println ("Outer 
OuterClass . this . name ) ; 

} 

} 

public static void main ( String [ ] args) { 
OuterClass OuterClass = new OuterClass 
InnerClass innerClass = OuterClass . new 
innerClass .printNames ( ) ; 

} 



name: " + this. name); 
name : " + 



( "outer" ) ; 

InnerClass ( "inner " ) ; 
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} 



B npuMepa BtHWHi/mT K/iac Outerciass flecf)MHnpa b ce6e cm KaTO private 
4/ieH K/iaca innerciass. HecTaTM4HMTe MeTOflu Ha BvrpeujHi/m K/iac MMaT 
flOCTbn Ka kto AO co6crBeHaTa cm MHCTaHuna this, TaKa v\ ao i/iHcraHui/mTa Ha 

B"bHLU Hklfl K/iaC (4pe3 CMHTaKCMCa OuterClass . this). ripM C"b3flaBaHeTO Ha 

BtTpeiuHMfl K/iac Ha KOHcrpyKTopa My ce noflaBa this pecfiepeHLii/mTa Ha 
B"bHi±i HMfl K/iac, 3amoTo BvrpeujHi/mT K/iac He Mo>Ke fla cbiuecTByBa 6e3 
KOHKpeTHa MHCTaHUMfl Ha B"bH LUHkifl . 3a6e/ie>KeTe, <-\e BtHiuHMfl K/iac Mowe fla 

BMKa CB060flHO private MeTOflM M KOHCTpyKTOpM OT BtTpeiJJHMfl K/iaC. 

Ako M3rrb/i hum ropHMfl npuMep, me no/iynuM c/ieflHua pe3y/iTaT: 



Inner name: inner 
Outer name: outer 



BvrpeLUHMTe K/iacoBe MoraT na 6"bflaT fleK/iapupaHM KaTO cTaTM4HM (4pe3 
MOflncjDMKaTopa static). B T03M c/iy^aM Te MoraT aa cbinecTByBaT v\ 6e3 
BtHiii HM5i K/iac, b komto ca pa3no/io>KeHM, ho HAMaTflocTbn ao HeroBaTa this 

MHCTaHUMfl. 

/lOKa/iHM K/iacoBe 

B Java MO>KeM p,a flecfiMHupaMe K/iacoBe v\ b aaaeH MeTOfl. Hapn^aMe rn 
/iOKa/iHM K/iacoBe (local classes). JloKa/iHi/rre K/iacoBe ca noflo6HM Ha 
B"bTpei±iHMTe K/iacoBe, ho He MoraT fla 6"bflaT cTaTM4HM. Te MMaT flocTbn p,o 
4/ieH-npoMeH/iMBMTe m MeTOflMTe Ha b^hluhma mm K/iac. JloKa/iHMTe K/iacoBe 
MoraT fla ocbmecrBABaT Aocrbn m ao npoMeH/ii/iBi/rre, fleK/iapupaHM b MeTOfla, 

B KOMTO Ce C"bfl"bp>KaT, CTMTa Te3M npOMeH/lMBM fla Ca 06flBeHM KaTO final. Eto 

eflMH npuMep: 



LocalClassExample . java 



public class LocalClassExample { 

public static void main ( String [ ] args) { 
final int value = 5; 

class LocalClass { 

void printSome thing ( ) { 

System. out .println (value) ; 

} 

} 

LocalClass localClass = new LocalClass () ; 
localClass .printSome thing ( ) ; 

} 

} 



Ako M3ni3/iHMM ropHi/m npuMep, me no/iy-ii/iM c/ieflHua pe3y/iTaT: 
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JlOKa/iHMTe K/iacoBe ca flocrbriHi/i caMO m efli/mcTBeHO b MeTOfla, b komto ca 
fleK/iapupaHM v\ ha MaT MOflncfjuKaTopn 3a bmammoct m He MoraT fla 6"bflaT 
CTaTM4HM, KaKTO BCAKa eflHa /iOKa/iHa npoMemii/iBa. 

Ahohmmhm K/iacoBe 

B Java MoweM fla fleicnapupaMe /iOKa/ieH K/iac 6e3 MMe. TaK"bB K/iac ce Hapn^a 
3HOHMM6H K/iac (a nnony mous class) . fla pa3r/ieflaMe eflMH npi/iMep: 

AnnonymousClassExample . java 



public class AnnonymousClassExample { 

public static void main ( String [ ] args) { 

new Object () { 

void printSome thing ( ) { 

System. out .println ("I am annonymous class."); 

} 

} . printSomething ( ) ; 

} 

} 



B npuMepa fleK/iapupaMe K/iac 6e3 MMe (aHOHMMeH K/iac), komto HacneflflBa 

K/iaca java. lang. Object M fl06aBfl K"bM Hero HOB MeTOfl printSomething () . 

Cnefl TOBa c"b3flaBaMe MHcraHui/m Ha to3m aHOHMMeH K/iac v\ My M3BMKBaMe 
Ao6aBeHMfl MeTOfl printSomething () . 3a Hac/ieflflBaHeTo me bm pa3Ka>KeM 
noflpo6Ho b maBaTa " npuHunnn Ha 0011 ". 3a MOMeHTa npneMeTe, <-\e aHOHMM- 
HMTe K/iacoBe ca /iOKa/iHM K/iacoBe 6e3 MMe, komto no/i3BaT 3a ocHOBa flafleH 
cbiuecTByBaifl K/iac v\ My flo6aBAT flon"b/iHMTe/iHM MeTOflM. 

Ako M3irb/i hum ropHMfl npi/iMep, me no/iy-ii/iM c/ieflHua pe3y/iTaT: 



I am annonymous class. 



ynpa>KHeHM5i 

1. fle<3pMHnpaMTe K/iac student, komto cbfltpwa c/ieflHaTa MH<JpopMauMfl 3a 
cTyfleHTMTe: TpnTe MMeHa, Kypc, cneuna/iHOCT, yHMBepcuTeT, e/ieKTpoHHa 
noma m Te/ie<JpoHeH HOMep. 

2. fleicnapupaMTe hako/iko KOHCTpyKTopa 3a K/iaca student, komto MMaT 
pa3/iM4HM cnncbun c napaMeTpn (3a ufl/iocmaTa MH<JpopMaunfl 3a flafleH 
CTyfleHT m/im 4acT ot nes\). flaHHMTe, 3a komto ha Ma BxoflHa MH<JpopMaunfl 

fla Ce MHML4Ma/lM3MpaT CbOTBeTHO C null M/1M 0. 

3. flo6aBeTe cTaTM4H0 none b K/iaca student, b KoeTo ce cbxpaHHBa 6poa Ha 
cb3flafleHMTe o6eKTM otto3m K/iac. 
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4. flo6aBeTe MeTOfl b K/iaca student, komto M3Be>Kfla rrb/iHa MHcjDopMaunfl 3a 
CTyfleHTa. 

5. MoflncfiMUMpaMTe TeKymnfl koa Ha K/iaca student TaKa, 4e fla Kancy/inpaTe 
flaHHMTe b K/iaca 4pe3 cBOMCTBa. 

6. HanniueTe K/iac studentTest, komto fla TecTBa dpyHKUMOHa/iHOCTra Ha 
K/iaca Student. 

7. flo6aBeTe craTM^eH MeTOfl b K/iaca studentTest, komto cb3flaBa hako/iko 
o6eKTa ot Tun student m vv\ cbxpaHABa b cTaTM4HM nonera. C"b3flaMTe 
CTaTM4H0 cbomctbo Ha K/iaca, KoeTO fla rn flocrbnBa. HanniueTe TecTOBa 
nporpaMa, kohto fla M3Be>Kfla MHdpopMauMHTa 3a tax b KOH30/iaTa. 

8. flecjDMHupaMTe K/iac, komto cbfltpxa MHcjDopMauna 3a Nio6mieH Te/iedpoH: 
MOflen, npon3BOflMTe/i, ueHa, co6cTBeHMK, xapaKTepucTMKn Ha 6aTepnaTa 
(MOfle/i, idle time m 4acoBe pa3i~OBop /hours talk/) m xapaKTepucTMKn Ha 
eKpaHa (ro/ieMMHa m u,BeTOBe). 

9. fleK/iapupaMTe hako/iko KOHCTpyKTopa 3a BceKM ot c"b3flafleHMTe K/iacoBe 
ot npeflxoflHaTa 3afla4a, komto MMaT pa3/iM4HM cnncbun c napaMeTpn (3a 
Ufl/iocTHaTa MHdpopMaunfl 3a flafleH cTyfleHT mjim <-\acr ot nea). flaHHMTe 3a 
no/ieTaTa, komto He ca M3BecTHM Tpa6Ba fla ce MHMu,Ma/iM3MpaT cbOTBeTHO 

CbC CTOMHOCTM C null MJ1M 0. 

10. K"bM K/iaca 3a Mo6n/ieH Te/iedpoH ot npeflxoflHMTe flBe 3afla4M, flo6aBeTe 
cTaTM4H0 none nokiaN95, KoeTO fla cbxpaHHBa MHdpopMaunfl 3a Mo6n/ieH 
Te/iedpoH MOfle/i Nokia 95. flo6aBeTe MeTOfl, b cbiflna K/iac, komto 
M3Be>Kfla MHdpopMaunfl 3a TOBa cTaTM4H0 none. 

11. fledpuHnpaMTe CBOMCTBa, 3a fla Kancy/inpaTe flaHHMTe b K/iacoBeTe gsm, 
Battery kl Display. 

12. HanniueTe K/iac GSMTest, komto TecTBa dpyHKUMOHa/iHOCTUTe Ha miaca 
gsm. C"b3flaMTe HAKO/iKO o6eKTa ot flafleHna K/iac m rn 3ana3eTe b MacuB. 
H3BefleTe i/rndpopMaui/ifl 3a cb3flafleHMTe o6eKTM. M3BefleTe MHdpopMaunfl 3a 

CTaTM4H0T0 no/ie nokiaN95. 

13. Cb3flaMTe K/iac Call, komto cbfltpxa MHdpopMauMH 3a pa3roBop, ocbmec- 
TBeH npe3 Mo6n/ieH Te/iedpoH. Tom Tpa6Ba fla cbfltpwa MHdpopMauMa 3a 
flaTaTa, BpeMeTO Ha 3ano4BaHe m npofl"b/i>KMTe/iHOCTTa Ha pa3roBopa. 

14. flo6aBeTe cbomctbo apxMB c o6a>KflaHMATa - caiiHistory, KoeTO fla na3M 

CriMCbK OT OCblfleCTBeHMTe pa3T0B0pM. 

15. B K/iaca gsm flo6aBeTe MeTOflM 3a flo6aBHHe v\ M3TpMBaHe Ha o6a>KflaHMfl 
(Call) b apxMBa c o6a>KflaHMfl Ha mo6m/ihma Te/iedpoH. flo6aBeTe MeTOfl, 

KOMTO M3TpMBa BCM4KM 06a>KflaHMfl OT apXMBa. 
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16. B K/iaca gsm ,qo6aBeTe MeTOfl, komto npecMATa o6maTa cyMa Ha o6a>K,qa- 
HMATa (Call) ot apxuBa c o6a>KflaHMfl Ha Te/iecjDOHa (cailHi story) KaTO 
HeKa ueHaTa 3a eflHO o6a>KflaHe ce noflaBa KaTO napaMeTbp Ha MeTOfla. 

17. Cb3flaMTe K/iaC GSMCallHistoryTest, C KOMTO fla Ce TeCTBa CjDyHKUMOHa/l- 

HOCTTa Ha K/iaca gsm, ot 3afla4a 12, ioto o6eKT ot Tun gsm. C/iefl TOBa, 
K"bM Hero flo6aBeTe hakojiko o6a>KflaHMH (call). M3BefleTe MHcjDopMaunfl 3a 
bcako eflHO ot o6a>KflaHMATa. Ako flonycHeM, <-\e ueHaTa 3a Mi/myTa pa3- 
roBop e 0.37, npecMeTHeTe v\ OTne^aTaMTe o6maTa ueHa Ha pa3roBopnTe. 
ripeMaxHeTe HaM-fl"b/irnflT pa3i~OBop ot apxuBa c o6a>KflaHMfl i/i npecMeT- 
HeTe o6iflaTa ueHa 3a bcm^km pa3roBopn othobo. Hafi-HaKpaa M3TpnMTe 
apxuBa c o6a>KflaHna. 

18. HeKa e flafleHa 6n6.ni/iOTeKa c khmtm. flecjDMHupaMTe K/iacoBe cbOTBeTHO 3a 
6n6/inoTeKa v\ KHura. Bn6/inoTeKaTa Tpa6Ba fla cbfltpwa MMe v\ crmcbK ot 
khmtm. KHurnTe Tpa6Ba fla cbfltpwaT MHcjDopMaunfl 3a 3amaBne, a bto p, 
M3flaTe/icTB0, roflMHa Ha M3flaBaHe v\ ISBN-HOMep. B K/iaca, komto onucBa 
6n6/inoTeKa, flo6aBeTe MeTOflu 3a flo6aB3He Ha KHura KbM 6n6/inoTeKaTa, 
TbpceHe Ha KHura no npeflBapnTe/iHO 3aflafleH aBTop, M3Be>KflaHe Ha 
MHcjDopMaunfl 3a flafleHa KHi/ira v\ M3TpnBaHe Ha KHura ot 6n6/inoTeKaTa. 

19. Hani/iLueTe tcctob K/iac, komto cb3flaBa o6eKT ot Tun 6n6/inoTeKa, flo6aBH 

HflKO/lKO KHMTM K"bM HerO M M3Be>Kfla l/IHCj)OpMaUI/lfl 3a BCflKa eflHa OT TAX. 

MMn/ieMeHTupaMTe TecTOBa dpyHKLikiOHa/iHOcr, kohto HaMi/ipa bcm^km 

KHMTM, 4MMT0 aBTOp e CTMB"bH KmHT M VV\ M3TpMBa. HaKpafl, OTHOBO 

M3BefleTe MHcjDopMaunfl 3a bca Ka eflHa ot ocTaBaiflMTe khmtm. 

20. flafleHO hm e yMM/inme. B yMmiwmeTO MMaMe K/iacoBe 1/1 y<-\eH\/\u,v\. BceKM 
K/iac MMa MHoxecTBO ot npenoflaBaTe/in. BceKM npenoflaBaTe/i MMa mho- 
xecTBO ot flucunn/iMHM, no komto npenoflaBa. y^eHnunTe MMaT MMe v\ 
yHMKa/ieH HOMep b K/iaca. K/iacoBeTe MMaT yHMKa/ieH tckctob MfleH- 
TucjDMKaTop. flucunn/iMHMTe mm3t MMe, 6poM ypoui/i m 6poM ynpawHeHMfl . 
3afla4aTa e fla ce MOfle/iupa y^v\nv\u\e c Java K/iacoBe. Tpa6Ba fla 
fleK/iapupaTe K/iacoBe 3aeflH0 c TexHi/rre no/ieTa, cBOMCTBa, MeTOflu v\ 

KOHCTpyKTOpM. flecjDMHMpaMTe M TeCTOB K/iac, komto fleMOHCTpupa, 4e 

ocTaHa/iMTe K/iacoBe pa6oTHT KopeKTHO. 

PeujjeHMfl m yni>TBaHM5i 

1. M3no/i3BaMTe enum 3a cneuna/iHOCTMTe v\ yHMBepcuTeTHTe. 

2. 3a fla i/i36ei~HeTe noBTopeHne Ha koa M3BMKBaMTe KOHCTpyKTopi/rre eflMH ot 
flpyr c this (<parameters>) . 

3. l/l3no/i3BaMTe KOHCTpyicropa Ha K/iaca KaTO Macro, KbfleTO 6poa Ha 
o6eKTMTe ot K/iaca student ce yBe/in^aBa. 

4. OTne^aTaMTe Ha K0H30/iaTa bcm^km nonera ot K/iaca student, c/ieflBaHM 
ot npa3eH pefl. 
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5. HanpaBeTe private bcm^km 4/ieHOBe Ha K/iaca student, cnefl KoeTO 
M3no/i3BaMKM Eclipse (Source -> Generate -> Getters and Setters) nedpv\- 
HupaMTe aBT0MaTM4H0 ny6/iM4HM MeTOflu 3a flocrbn ,qo Te3M nonera. 

6. C"b3flaMTe HAKO/iKO cTyfleHTa v\ M3BefleTe u,nnara MHdpopMauMfl 3a BceKM 

eflMH OT TAX. 

7. Mo>KeTe fla no/i3BaTe craTkmHkm kohctpyktop, 3a fla cb3flafleTe MHCTaH- 
UMMTe npn ntpBMfl flocrbn ,qo K/iaca. 

8. fleK/iapupaMTe rpv\ OTfle/iHM K/iaca: gsm, Battery v\ Display. 

9. fledpuHnpaMTe onucaHMTe KOHCTpyKTopn v\ 3a fla npoBepnTe fla/in K/iaco- 
BeTe pa6oTAT npaBmiHO HanpaBeTe TecTOBa nporpaMa. 

10. HanpaBeTe private no/ieTO v\ ro MHnuna/insnpaMTe b m o m e HTa Ha fleicna- 
paunflTa My. 

11. B K/iacOBeTe GSM, Battery M Display fledpMHMpaMTe nOflXOflfllflM private 
nonera v\ reHepupairre getters / setters. MoxeTe fla no/i3BaTe aBT0MaTM4- 
hoto reHepupaHe b Eclipse. 

12. flo6aBeTe MeTOfl printinfo () b K/iaca gsm. 

13. ripo^eTeTe 3a K/iaca ArrayList b MHTepHeT. K/iacvr gsm Tpa6Ba fla na3M 
pa3roBopnTe cm b cnncbK OTTun ArrayList<Caii>. 

14. Bp"biuaMTe KaTo pe3y/iTaT cni/icbKa c pa3roBopnTe. 

15. M3no/i3BaMTe BrpafleHMTe MeTOflu Ha K/iaca ArrayList. 

16. noHexe TapudpaTa e dpuKcupaHa, ziecHO MO>xeTe fla M34nc/iMTe cyMapHaTa 
ueHa Ha npoBefleHMTe pa3roBopn. 

17. C/ieflBaMTe fli/ipeicn-io i/iHcrpyKu,i/ii/iTe OTyc/iOBneTO Ha 3afla4aTa. 

18. fledpuHnpaMTe K/iacoBe Book v\ Library. 3a cnncbKa c khmtm no/i3Bam"e 

ArrayList<Book>. 

19. CneflBaMTe fli/ipeicn-io i/iHcrpyKu,i/ii/iTe ot ycnoBi/ieTO Ha 3afla4aTa. 

20. C"b3flaMTe K/iacOBe School, SchoolClass, Student, Teacher, Discipline 
m b Tax fledpMHMpaMTe cbOTBeTH MTe mm no/ieTa, KaKTO ca onucaHM b 
yc/iOBneTO Ha 3afla4aTa. He no/i3Bam"e 3a MMe Ha K/iac flyMaTa "class", 
3aifl0T0 b Java th MMa cneuna/iHO 3Ha4eHne. flo6aBeTe MeTOflu 3a OTne- 
4aTBaHe Ha bcm^km no/ieTa ot BceKM ot K/iacoBeTe. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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ABTOp 

flaHan/i A/ieKcueB 

B 1*3314 TeMa... 

B HacTOfliuaTa TeMa me ce 3ano3HaeM c ocHOBHMTe noxBaTM npn pa6oTa c 
TeKCTOBM cfiaM/iOBe b Java. U4e pa3flCHMM KaKBO e TOBa noTOK, 3a KaKBO cny>Ki/i 
m KaK ce no/i3Ba. U4e o63chmm KaKBO e Te kcto b c^afi/i v\ KaK ce 4eTe v\ nmue b 
TeKCTOBM cfiaM/iOBe. U4e fleMOHCTpupaMe v\ o6achmm flo6pnTe npaKTMKM 3a 
npuxBaiuaHe v\ o6pa6oTKa Ha nsK/iro^eHMfl, B"b3HMKBamn npn pa6oTaTa c 
cfiaM/iOBe. Pa36npa ce, bcm^ko TOBa me OHar/ieflMM m fleMOHCTpupaMe Ha 
npaKTMKa c mhoto npuMepn. 
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flOTOUM 

floTOMMTe (streams) ca Ba>KHa 4acr ot bca Ka BxoflHO-M3xoflHa 6n6/inoTeKa. 
Te HaMnpaT cBoeTO npn/iOKeHne, KoraTO nporpaMaTa Tpa6Ba fla "npo^eTe" 
m/im "3annuje" flaHHM ot mjim B"bB B"bHi±ieH m3T04hmk Ha flaHHM - cfiaM/i, flpyrn 

KOM nK)TpM, CbpB"bpi/l M T.H. 

ripeflu fla npofl"b/i>KMM e Ba>KHO fla yto^hmm, <-\e Te pm v\ hvt bxoa (input) ce 
acounupa c 4eTeHeT0 Ha MHcjDopMaunfl, a TepMMHvr m3xoa (output) - etc 
3anncBaHeT0 Ha MHcfcopMauMH. 

KaKBO npeflCTaB/isiBaT noTomue? 

floTOKT»T e HapefleHa noc/ieflOBaTe/iHOCT ot 6aMTOBe, komto ce M3npamaT ot 
eflHO npmio>KeHMe mjim bxoaho ycrpoMCTBO v\ ce no/iynaBaT b flpyro npn/io- 
xeHMe m/im M3xoflHO ycTpoMCTBO. Te3M 6aMTOBe ce M3npaiflaT v\ no/iy^aBaT 
eflMH c/iefl flpyr v\ BMHarn npucTuraT b cbiflna pefl, b komto ca 6mjim 
M3npaTeHM. noTOUMTe ca a6cTpaKunfl Ha KOMyHMKaunoHeH KaHa/i 3a flaHHM, 
komto cB"bp3Ba flBe ycrpoMCTBa m/im nporpaMM. 

n OTO L4 MTe Ca OCHOBHOTO CpeflCTBO 3a 06MflHa Ha MHCjDOpMaUMfl B KOMI~IK)TbpHI/lfl 

CBAT. Hpe3 tax pa3/iM4HM nporpaMM flocrbnBaT cfiaM/iOBeTe Ha KOMnioTbpa, 
4pe3 tax ce ocbiflecTBSBa m MpewoBa KOMyHMKauna Me>Kfly OTfla/ie^eHM kom- 
nioTpn. 3a fla npo^eTeM mjim 3annujeM Hemo ot mjim B"bB cfiaM/i, e a m h crBe h oto , 
KoeTo Tpa6Ba fla HanpaBMM, e fla otbopmm noTOK KbM flafleHna c^afi/i. ToBa hm 
no3BO/iflBa fla flocTbnuM flaHHMTe, 3anncaHM B"bB c^afi/ia, m fla M3B"bpujMM 
Heo6xoflMMaTa hm onepauna (bxoa mjim m3xoa)- 

MoflepHMTe caMTOBe b MHTepHeT He MoraT 6e3 noTOun v\ TaKa Hape^eHna 
streaming (npon3/iM3a ot stream - noTOK), komto npeAcraB/iflBa AOCTbnBaHe 
Ha ro/ieMMTe My/iTMMeAHMHn c^afi/iOBe no ye6 cTpaHMUMTe 4pe3 noTOK. ToBa 
no3BO/iflBa TexHMfl npemeA Aa 3ano4He npeAM ua/iocthoto mm cBa/iflHe, KoeTo 
noBMiuaBa 6"bp30AeMCTBneTO Ha crpaHMuaTa. 

OcHOBHii He 114 a, komto Tp*i6Ba fla 3HaeM 3a fiotolimtg 

n oto 14 MTe ce M3no/i3BaT, 3a Aa 4eTeM m 3anncBaMe ashhm ot m Ha pa3/iM4HM 
ycTpoMCTBa. Te y/iecH^BaT KOMyHMKaunaTa Me>KAy nporpaMa m c^afi/i, npor- 
paMa m OTAa/ie^eH kom nioTbp v\ t.h. 

n oto 14 MTe ca noflpefleHM cepnn ot 6a mto Be . He cnynaMHO Ha6/iaraMe Ha 
AyMaTa noApeAeHM. Ot orpoMHa b3>khoct e Aa ce 3anoMHM, <-\e noTOUMTe ca 
CTporo noApeAeHM v\ opraHM3npaHM. no HMKaKbB Ha^MH He MoweM Aa cm 
no3BO/iMM Aa B/inaeM Ha noApeA6aTa Ha MHcjDopMaunflTa b noTOKa, 3aiflOTO no 
TO3M Ha^MH me a HanpaBMM Hen3no/i3BaeMa. 

n oto 14 MTe no3BO/iflBaT noc/ieflOBaTe/ieH AOCTbn ao Aa h h MTe cm. Othobo e 
Ba>KHO Aa ce bhmkhc b 3Ha4eHMeT0 Ha AyMaTa nocneAOBaTe/ieH. Mo>Ke Aa 
MaHMny/iMpaMe Aa h h MTe caMO b peAa, b komto Te npMCTMraT ot noTOKa. ToBa e 
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TflCHO CB"bp3aH0 C TOpHOTO CBOMCTBO. MMaMTe TOBa npeflBMfl, KOraTO C"b3fla- 

BaTe co6cTBeHM nporpaMM. He MoweTe fla B3eMeTe ntpBua 6a mt, cnefl TOBa 
ocMMfl, TpeTMfl, TpuHafleceTMfl m TaKa HaTaTbK. noTOUMTe He npeflOcraBHT 
npon3BO/ieH flocrbn ,qo flaHHMTe cm, a caMO nocneflOBaTe/ieH. Ako bm ce 
CTpyBa no-/iecHO, MO>Ke fla mmc/imm 3a noTOUMTe KaTo 3a cB"bp3aH cnncbK ot 
6aMTOBe, b komto Te MMaT cTpora nocneflOBaTe/iHocr. 

3a pa3/iM4HMTe cuTyaunn MMa pa3/iM4HM BMflOBe noToun. Eahm c/iy>KaT 3a 
pa6oTa c TeKCTOBM cfiaM/iOBe, flpyrn - 3a pa6oTa c 6nHapHM (abom^hm) 
cfjaM/iOBe, TpeTM rrbK - 3a pa6oTa etc cmmbo/ihm HM30Be. Pa3/iM4HM ca m 
noTOUMTe, komto ce M3no/i3BaT npn m pe>KOBa KOMyHMKauna. TonflMOTo 
M3o6M/ine ot noTOun hm ynecHHBa b pa3/iM4HMTe cuTyaunn, ho cbmo TaKa m 
hm 3aTpyflHABa, 3amoTo Tpa6Ba fla CMe 3ano3HaTM etc cneuncfiMKaTa Ha BceKM 
OTfle/ieH ™n, npeflu fla ro M3no/i3BaMe b npn/iOKeHneTO cm. 

rioTOUMTe ce OTBapflT npeflu Ha^a/iOTO Ha pa6oTaTa c tax m ce 3aTBapaT cnep, 
KaTo e npuK/iro^n/io M3no/i3BaHeTo mm. ToBa e Hemo a6co/iK)THo 3afl"b/i>KM- 
Te/iHo m He MO>Ke fla ce nponycHe, nopaflM pmck ot 3ary6a Ha flaHHM, 
noBpe>KflaHe Ha dpawna, K"bM komto e OTBopeH noTOKa m t.h. - Bee HenpM^THM 
Heifla, komto He Tpa6Ba fla flonycKaMe fla CTa BaT b nporpaMMTe hm. 

noTOUMTe MOweM fla onpM/iM4MM Ha tptd6m, cBtpsBaiflM flBe to^km: 





*\ r 




Ot eflHaTa CTpaHa "Ha/iMBaMe" flaHHM, a ot flpyraTa flaHHMTe "M3TM4aT". To3M, 
komto Ha/iMBa flaHHMTe He ce MHTepecyBa KaK Te ce npeHacaT, ho e cMrypeH, 
ne KaKBOTO e Ha/ia/i, TaKOBa me M3/ie3e ot flpyraTa CTpaHa Ha Tp"b6aTa. Te3M, 
komto no/i3BaT noTOUMTe He ce MHTepecyBaT KaK flaHHMTe cTMraT ao tax. Te 
3HaflT, 4e aKO hakom Heiflo Ha/iee ot flpyraTa CTpaHa, to me npMCTMTHe npM 
tax. noTOUMTe ca TpaHcnopTeH KaHa/i 3a flaHHM, KaKTO m Tp"b6MTe. 



noTOMM b Java - OCHOBHM K/iacoBe 

B Java K/iacoBeTe 3a pa6oTa c noTouM ce HaMMpaT b naKeTa java.io. Cera me 
ce KOHueHTpMpaMe Btpxy THXHaTa MepapxMfl m opraHM3auMfl. 

M0>KeM fla 0T/1M4MM flBa OCHOBHM TMna nOTOUM - TaKMBa, KOMTO pa60THT c 

AB0M4HM flaHHM m TaKMBa, komto pa6oTHT c TeKCTOBM flaHHM. U4e ce cnpeM Ha 

OCHOBHMTe XapaKTepMCTMKM Ha Te3M flBa BMfla C/iefl Ma/IKO. 

06iflOTO Me>Kfly tax e opraHM3auMATa m cTpyKTypMpaHeTo mm. Ha Btpxa Ha 
MepapxMATa ctoht a6cTpaKTHM K/iacoBe cbOTBeTHO 3a bxoa m M3xofl. Te Ha Ma 

KaK fla 6"bflaT MHCTaHUMpaHM, HO flecj)MHMpaT OCHOBHaTa 4>yHKL4MOHa/lHOCT, 

koato npMTe>KaBaT bcm>hkm o CTa Ha/i m noTOUM. CbmecrByBaT m 6y<£epMpaHM 
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nOTOUM, KOMTO He fl06aBflT HMKaKBa flOn"b/lHMTe/lHa C})yHKL4MOHa/lHOCT, HO 

no3BO/iflBaT pa6oTaTa c 6y<£ep npn 4eTeHe v\ 3anncBaHe Ha MHcjDopMaunflTa, 
KoeTO 3HaMMTe/iH0 noBMiuaBa 6"bp30fleMCTBneTO. BycjDepupaHMTe noTOun HAMa 
fla ce pa3r/ie>KflaT b Ta3M maBa, TbM KaTo Hue ce KOHueHTpupaMe Btpxy 
o6pa6oTKaTa Ha TeKCTOBM cfiaM/iOBe. Ako MMaTe >Ke/iaHne, Mowe fla ce 
flonnTaTe flo 6oraTaTa flOKyMeHTauna, flocrbnHa b MHTepHeT, mjim KbM hakom 
y4e6HMK 3a no-HanpeflHa/in b nporpaMnpaHeTO. 

OCHOBHMTe K/iacOBe B naKeTa java.io ca InputStream, OutputStream, 
BufferedlnputStream, Buf feredOutputStream, DatalnputStream, 

DataOutputStream, Reader, Writer, Buf feredReader, BufferedWriter, 
PrintWriter M PrintStream. Cera me ce cnpeM no-o6cTOMHO Ha TAX, 

pa3fle/iflMKM rn no ochobhmh mm npn3HaK - Tuna flaHHM, c komto pa6oTHT. 

B T33M maBa b npuMepnTe 3a nucaHe b Te kcto b dpawn me no/i3BaMe caMo 
PrintStream, 3aiuoTo e Mflea/ieH 3a pa6oTa c TeKCTOBM cfiaM/iOBe m c Hero ce 
6opaBM v\3Kn\o'-\v\TenHO necno. 

BCM4KM nOTOUM B Java CM npM/lM4aT M no eflHO OCHOBHO HeiUO - 3afl"b/l>KM- 

Te/iHO e fla vv\ 3aTBopnM, cnefl KaTO cMe npuK/iro^n/in pa6oTa c tax. B 
npoTMBeH c/iy^aM pucKyBaMe fla HaBpeflMM Ha flaHHMTe b noTOKa v\nv\ dpawna, 

KbM KOMTO CMe TO OTBOpM/lM. TOBa HM BOflM M flO n"bpBOTO OCHOBHO npaBM/10, 

KoeTO BMHarn Tpa6Ba fla noM hum npn pa6oTa c noTOun: 



BkiHarki 33TB3pnMT6 noTOUMTe m cpaM/ioBeTe, c komto pa6o- 

TMTe! OCT3 B51H6TO Ha OTBOpeH nOTOK MJ1M <paft/l BOflM AO 

3ary6a Ha pecypcM m Mowe fla 6/ioKkipa pa6oTaTa Ha flpyrM 
noTpe6MTe/iM m/im npouecM B-bB BauiaTa CMCTeMa. 



flBOMHHM M TeKCTOBM nOTOUJM 

KaKTo cnoMeHaxMe no-paHo, MO>KeM fla pa3fle/iMM noTounTe Ha flBe ro/ieMM 
rpynn b cbOTBeTcr b m e c Tuna flaHHM, c komto 6opaBHT, a mmchho - abom^hm 

nOTOUM M TeKCTOBM nOTOUM. 
ABOMMHM nOTOUM 

OT MMeTO MM /1M4M, 4e pa60TflT C flB0M4HM flaHHM. CaMM Ce flOCeiflaTe, 4e TOBa 

tm npaBM yHMBepca/iHM m tax Mo>Ke fla no/i3BaMe 3a 4eTeHe Ha MHcfiopMauMfl 

OT BCflKaKBM CfiaM/lOBe (KapTMHKM, My3MKa/lHM M My/lTMMeflMMHM CfiaM/lOBe, 

TeKCTOBM 4)aM/iOBe m t.h.)- U4e tm pa3meflaMe HaKpaTKO, 3amoTO 3a MOMeHTa 
ce orpaHM^aBaMe flo pa6oTa c tckctobm dpawnoBe. 

flBaTa ochobhm a6cTpaKTHM K/iaca, komto ceflflT b a^hoto Ha MepapxM^Ta Ha 

flB0M4HMTe nOTOUM ca CbOTBeTHO InputStream 3a BXOfl M OutputStream 3a 

M3xofl. KaKTO Ka3axMe no-rope, Te He MoraT fla ce MHCTaHUMpaT, ho flecfiM- 
HMpaT ocHOBHaTa dpyHKLiMOHa/iHOCT m ce no/i3BaT npM c"b3flaBaHeTO Ha flpyrMTe 

flB0M4HM nOTOUM. 
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inputstream hm npefl/iara pa3/iM4HM MeTOflu 3a 4eTeHe (4eTeHe caMo Ha eflMH 
6a mt, 4eTeHe Ha npon3BO/ieH 6poM 6aMTOBe m 3anncBaHeT0 mm b MacuB v\ 
t.h.), nponycKaHe Ha onpefle/ieH 6pov\ 6aMTOBe, npoBep^BaHe Ha 6poa 
flOCTbnHM 6aMTO Be m, pa36npa ce, MeTOfl 3a 3aTBapaHe Ha noTOKa. 06eKT ot 

T03M K/iaC MO>Ke fla nO/iy4MM OT M3T04HMK, M3BMKBaM CbOTBeTHMfl My MeTOfl. 

Outputstream c"biflO e a6cTpaKTeH K/iac. Tom c"bfl"bp>Ka 6a30BaTa dpyHKUMO- 
Ha/iHOCT 3a 3anncBaHe Ha MHdpopMauMH b flafleH m3T04hmk. OcHOBHMTe My 
MeTOflu hm no3BO/iflBaT fla 3anncBaMe pa3/iM4eH 6poM 6aMTOBe b M3T04HMKa, 
fla npo4i/icTBaMe 6ydpepa Ha noTOKa m, othobo, fla 3aTBapaMe noTOKa. 

flpyri/rre K/iacoBe 3a pa6oTa c 6nHapHM noTOun ca Bufferedinputstream, 
BufferedOutputStream, DatalnputStream, DataOutputStream. 3a fla MO>KeM 
fla cb3flafleM o6eKTM ot tax, ce Hy>K,qaeM ot o6eKT ot inputstream mjim, 

CbOTBeTHO, Outputstream. 
TeKCTOBM nOTOUM 

TeKCTOBMTe noTOun ca mhoto noflo6HM Ha flB0M4HMTe, ho pa6oTsiT caMO c 

TeKCTOBM flaHHM MJ1M, n0-T04H0 Ka3aH0, C flaHHM OT CMMBO/ieH TMn (char). 

Mflea/iHM ca 3a pa6oTa c TeKCTOBM dpaM/iOBe. Ot flpyra cTpaHa TOBa rn npaBM 
Hen3no/i3BaeMM npn pa6oTa c KaKBMTO m fla e 6nHapHM dpaM/iOBe. 

OcHOBHMTe K/iacoBe 3a pa6oTa c TeKCTOBM noTOun ca Reader v\ writer. Te ca 
aHa/iorn4HM Ha ocHOBHMTe K/iacoBe ot flB0M4HMTe noTOun. MeTOflMTe mm ca 
cbiflMTe, ho BMecTO apryMeHTM ot Tun byte npneMaT char. KaKTO 3HaeTe, 
cuMBo/iMTe b Java ca Unicode cmmbo/im, ho noTOUMTe MoraTfla pa 6otstt ocBeH 
c Unicode m c flpyrn KOflnpaHna. 

C"blflecTByBaT M 6yd3epnpaHMTe BapMaHTM BufferedReader M BufferedWriter, 
KOMTO Ce 0T/lM4aBaT C nO-rO/lflMOTO CM 6"bp30fleMCTBMe. 

Ba>KHo Macro MMa m K/iaca Printwriter, ho tom He e B"bB dpoKyca Ha Ta3M 
r/iaBa. Ako MMaTe >Ke/iaHMe, MO>xe fla nomeflHeTe flOKyMeHTauM^Ta Ha Java 

API-TO MJ1M M3T04HML4M B MHTepHeT. 

K/iacbT, Ha kototo me o6"bpHeM HaM-ro/iaMo BHMMaHMe e Printstream. Tom b 
ro/iflMa 4acT ce npMnoKpMBa c Printwriter, ho MMa hakom cneuMd3M4HM 
oco6eHOCTM. 3a fla cb3flafleM o6eKT ot Printstream K/iaca hm e HyweH dpaM/i 
m/im CMMBO/ieH hm3 c MMe m nvr flo dpaM/ia. Tom MMa mhoto no/ie3HM MeTOflM, 
KaTo HanpMMep flo6pe no3HaTMTe print(...) m printing.) . BcbiflHocT 

System. out He e HMlflO nOBe^e OT 06eKT OT TMn Printstream. ETO 3aifl0 

6opaBeMKM c T03M K/iac me mokcm fla M3no/i3BaMe bcm>hkm mctoam, c komto 
Be^e cMe flo6pe 3ano3HaTM ot pa6oTaTa hm c K0H30/iaTa. ToBa, c KoeTO 
Printstream K/iaca ce 0T/iM4aBa, e, ne ckpmto ot Hac tom npeBp^ma TeKCTa b 
6aMTOBe npeflM fla vv\ 3anMiue Ha >Ke/iaHOTO macto. JlecHOTaTa, c kohto ce 
pa6oTM c Hero m ro/ieMMTe My bt^mokhoctm ro npaBHT Mflea/ieH 3a M3no/i- 
3BaHe b npMMepMTe, komto me nocneflBaT no-Hanpefl b Ta3M maBa. 
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HeTeHe ot tckctob qbaiiJi 

TeKCTOBMTe cfiaM/iOBe npeflocraBHT i/iflea/iHOTo peweHi/ie 3a 3anncBaHe Ha 
flaHHM, komto Tpa6Ba fla no/i3BaMe 4ecro, a ca TB"bp,qe o6eMMCTM, 3a fla vv\ 
BtBe^flaMe p"b4H0 BceKM n"bT, KoraTo cTapTupaMe nporpaMaTa. CaMM ce 
y6e>KflaBaTe, <-\e Ta3M npaKTMKa M3MCKBa Mflea/iHO B/iafleHne Ha MexaHi/i3Mi/rre 
3a 4eTeHe Ha TeKCTOBM c^afi/iOBe. 

Java n/iaT<JpopMaTa npeflocraBH m hokgctbo Ha^MHn 3a 4eTeHe ot (Jpafi/iOBe, ho 
He bcmmkm ca mhoto ziecHM m MHTynTMBHM 3a M3no/i3BaHe. Eto 3amo ce 
cnnpaMe Ha Hemo no3HaTo 3a Bac - K/iactT java.utii .Scanner. CurypHO flo 
cera ctotmum nvm bm ce e Ha/iara/io fla ro no/i3BaTe 3a BceB"b3M0>KHM 
onepaunn. MMeHHO 3a TOBa cmiTaMe, <-\e me e Mflea/ieH 3a c/iy^afl, 3amoTO e 
HaM-/iecHMfl Ha^MH 3a 4eTeHe Ha Te kcto b <JpaM/i v\ cbiueBpeMeHHO CTe MMa/in 
mhoto luaHcoBe fla ro ycBOMTe flo cbBtpweHCTBO. 

K/iacbT java.utii. Scanner 3a HeTeHe Ha tckctob qbaftsi 

B MOMeHTa curypHO CTe Ma/iKO o6"bpKaHM. flo TyK Ka3axMe, <-\e 4eTeHeT0 m 
3anncBaHeTo b TeKCTOBM <JpaM/ioBe craBa caMo v\ v\3Kn\o , -\v\TenHO c noTOun, a, 
cbiueBpeMeHHO, java.utii. Scanner He ce noflBM HMKtfle b M36poeHMTe no- 
rope noToun m He CTe curypHM fla/in B"bo6me e noTOK. HancTMHa, 
java .u til . Scanner He e noTOK, ho Mo>Ke fla pa6oTM c noToun. Tom 
npeflOCTaBfl HaM-/iecHMfl v\ pa36npaeM Ha^MH 3a 4eTeHe ot TeKCTOB <JpaM/i KaTo 
ce MMa npeflBMfl, <-\e <-\ecro flo cera ere ro M3no/i3Ba/in 3a 4eTeHe Ha pa3/iM4HM 
Heifla ot K0H30/iaTa. 

EflHO ot ro/ieMMTe npeflMMCTBa Ha java.utii. Scanner e, <-\e He e Hy>KHO fla 
MMa noTOK, 3a fla 6"bfle c"b3flafleH. Mo>Ke fla ro cb3flafleM npocTO ot (jpafi/i, 
KoeTo 3Ha4MTe/iH0 hm ynecHHBa v\ HaMa/iflBa BapnaHTMTe 3a rpewKa. I~lpi/i 
c"b3flaBaHeT0 MO>KeM fla yT04HMM i/i KOflnpaHeTO. Eto npuMep KaK MO>xe fla 
6"bfle C"b3flafleH o6eKT OT K/iaca java.utii .Scanner: 



// Link the File variable to a file on the computer 
File file = new File ("test. txt") ; 

/ / Create a Scanner connected to a file and specify encoding 
Scanner fileReader = new Scanner ( file, "windows- 12 51 ") ; 

// Read file here... 

// Close the resource after you've finished using it 
fileReader .close ( ) ; 



ri"bpB0T0, KoeTO Tpa6Ba fla HanpaBMM e fla cb3flafleM npoMeH/iMBa ot Tun 

java. io. File, KOflTO fla CB"bp>KeM C KOHKpeTeH (JpaM/l OT HaiJJMfl kom nioTbp. 3a 

ue/iTa e Hy>KHo caMo fla noflafleM KaTO napaMeTbp b KOHCTpyKTopa My mmcto 
Ha >Ke/iaHMfl <JpaM/i. MMairre npeflBMfl, <-\e aKO (JpaM/ivr ce HaMupa b nanKaTa Ha 
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npoeicra, to mokcm fla noflafleM caMO KOHKpeTHOTO My MMe. B npoTMBeH 
cny<-\av\ Tpa6Ba fla noflafleM rrbJiHi/ifl n"bT flo dpafi/ia. 



He 3a6paBnMTe npM nonaBaHe Ha n-b/iHMH m»T no flafleH cpaftn 
fla HanpaBMTe escaping Ha HamiOHeHMTe nepTM, komto ce 
H3no/i3BaT 3a pa3fle/inHe Ha nanKMTe ("C: \\TempWtest.txt", 
a He "c:\Temp\test.txt"). flo bij3mo>khoct M36nrBaMTe n-b/iHM 
n'bTkiuta m pa6oTeTe c pe/i btmbhh ! 



M3no/i3BaHeTO Ha n"b/ieH nvrflo flafleH dpafi/i (npuMepHO C:\Temp\test.txt) e 
/Iowa npaKTMKa, 3amoTO npaBM nporpaMaTa bm 3aBMCMMa ot cpeflaTa v\ 
HenpeHOCMMa. Ako a npeHeceTe Ha flpyr KOMniOTbp, me Tpa6Ba fla KopurnpaTe 
nvmmaTa flo dpafi/iOBeTe, komto th Tbpcu. Ako M3no/i3BaTe pe/iaTMBeH 
(OTHOCMTe/ieH) nvr cnpflMo TeKymaTa flupeKTopua (TOBa e flupeKTopnaTa Ha 
npoeKTa), BaiuaTa nporpaMa me e jiecHO npeHOCMMa. 

Bene MO>KeM fla cb3flafleM v\ Haujua java.utii .Scanner. KaTO napaMeTpn 
TO3M n"bT noflaBaMe HOBoc"b3flafleHaTa dpafi/iOBa npoMeH/iMBa v\ MMe Ha 
encoding (KaTO string), komto >Ke/iaeM fla no/i3BaMe npn npo^nTaHeTo Ha 
dpaM/ia (b to3m c/iy^aM i/i3no/i3BaMe windows-1251). TaKa mokcm fla ro 
no/i3BaMe 3a npo^nTaHe Ha ^enanara MHdpopMaunfl. Ako He yKa>KeM M3pn4H0 
KOflnpaHe, Java M3no/i3Ba KOflnpaHeTO no noflpa36npaHe b onepaunoHHaTa 
cucTeMa ( KoeTO MO>Ke fla e pa3/iM4H0 Ha pa3/iM4HM KOMnwTpn). 

U4e 3a6e/ie>KMTe, <-\e npn c"b3flaBaHeTo Ha Haujua scanner, <-\e Eclipse bm 
npeflynpe>KflaBa 3a HenpuxBaHaTa MSK/iKJ^MTe/iHa cuTyauna. 3a cera M36epeTe 
onunaTa npocTO fla flo6aBMTe throws fleKnapauna. 3a npuxBaiflaHeTO v\ 
o6pa6oTBaHeTO Ha v\3Kn\o<-\v\TenHv\ cuTyaunn npn pa6oTa c dpafi/iOBe me craHe 
flyMa Ma/iKO no-KbCHO b Ta3M r/iaBa, b ceKun^Ta " Q6pa6oTKa Ha rpewKi/i ". 

HeTeHe Ha tckctob cpafi/i pefl no pefl - npuriep 

C/iefl KaTO ce Hay-mxMe KaK fla cb3flaBaMe scanner Be^e Mo>KeM fla ce 
onuTaMe fla HanpaBMM Heiuo no-c/io>KHo: fla npo^eTeM ua/i Te kcto b dpafi/i pefl 
no pefl m fla ne^aTaMe npo^eTeHOTO Ha K0H30/iaTa. Moat cbBeT e fla 
M3no/i3BaMe B"b3 m o>k h o CTTa Ha Eclipse 3a c"b3flaBaHe Ha TeKCTOBM dpaM/ioBe 
(fleceH 6yTOH Ha MnniKaTa Btpxy npoeKTa -> New -> File; 3a MMe nuiueM 
Heiuo, KoeTO 3aB"bpiuBa Ha .txt), 3a fla c"b3flafleM Hawi/m tckctob dpafi/i. TaKa 
tom me ce cb3flafle b caMi/m npoeKT i/i HHMa fla ce Ha/iara fla noflaBaMe nt/iHua 
nvr flo Hero npn c"b3flaBaHeT0 Ha dpafi/iOBa npoMeH/iMBa. HeKa HaiunflT dpafi/i 
M3r/ie>Kfla TaKa: 



sample . txt 


This 


is 


our 


first line . 




This 


is 


our 


second line. 




This 


is 


our 


third line . 
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This is our fourth line. 
This is our fifth line. 



MMaMe TeKCTOB <jpaM/i, ot komto fla 4eTeM. Cera Tpa6Ba fla cb3flafleM <jpaM/iOBa 
npoMeH/iMBa, cB-bp3aHa c Hero, fla cb3flafleM m scanner v\ fla npo^eTeM m 
OTne^aTaMe bcm^km peflOBe. ToBa Mo>KeM fla HanpaBMM no c/ieflHua Ha^MH : 



FileReader . j ava 



// Link the File variable to a file on the computer 
File file = new FileCsample.txt"); 

// Next line may throw an exception! 
Scanner fileReader = new Scanner ( file) ; 

int lineNumber = 0; 

// Read file 

while (fileReader . hasNextLine () ) { 
lineNumber++ ; 

System . out .printf ( "Line %d: %s%n", 
lineNumber, fileReader .nextLine ( ) ) ; 

} 

// Close the resource after you've finished using it 
fileReader .close ( ) ; 



CaMM ce y6e>KflaBaTe, 4e HHMa hmujo TpyflHO b 4eTeHeTo Ha TeKCTOBM 
<JpaM/iOBe. ritpBaTa 4acr Ha nporpaMaTa Be^e hm e flo6pe no3HaTa - 
c"b3flaBaMe (JpaM/iOBaTa npoMeH/iMBa, a cnefl TOBa m Scanner. C/iefl TOBa 
cb3flaBaMe v\ eflHa npoMeH/iMBa - 6poflH, hmato u,en e fla 6pon m noKa3Ba Ha 
kom pefl ot (JpaM/ia ce HaMnpaMe b TeKyiflna MOMeHT. 

3a cbiflMHCKaTa 4acr - npo^nTaHeTO Ha (JpaM/ia pefl no pefl, while uhkwi. 3a 
yc/iOBue 3a nsnt/iHeHne Ha uMKb/ia M3no/i3BaMe MeTOfla Ha K/iaca Scanner - 
hasNextLine () . Tom npoBep^Ba fla/in MMa c/ieflBaifl flocTbneH pefl mjim e 
flocTurHaT Kpaa Ha 4)aM/ia m Bptiua pe3y/iTaTa ot Tun boolean. CbmecrByBaT 
noflo6HM MeTOflu 3a mhoto ot Java TunoBeTe. B thjioto Ha umcb/ia 3afla4aTa 
hm ce CBe>Kfla flo TOBa fla yBe/iM4MM cTOMHOCTTa Ha npoMeH/iMBaTa - 6poa4 c 
eflMHuua m c/iefl TOBa fla OTnenaTaMe TeKyiflna pefl ot <JpaM/ia b we/iaHMH ot 
Hac (JpopMaT. 3a ue/iTa M3no/i3BaMe eflMH MeTOfl, komto hm e ot/im^ho no3HaT 
ot 3afla4MTe, b komto ce e M3MCKBa/io fla ce npo^eTe Heiuo ot K0H30/iaTa - 

nextLine () . 

Cnefl KaTO CMe npo^e/iM Hy>KHOTO hm OT<JpaM/ia, othobo He 6MBa fla 3a6paB3Me 
fla 3aTBopMM scanner o6eKTa, 3a fla M36erHeM 3ary6aTa Ha pecypcM. 3a TOBa 
no/i3BaMe MeTOfla close () . 
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BkiHam 3aTBap5iMTe MHCTaHUMkiTe Ha Scanner cneR KaTO 
npMK/iioHMTe pa6oTa c tux. B npoTueeH CJiynaM pMCKyBaTe na 
3ary6nTe cmctcmhm pecypcM. 3a 3aTBapnHe M3no/i3BaMTe 
MeTOfla close () . 



Pe3y/iTarbT ot M3n"b/iHeHneT0 Ha nporpaMaTa 6m Tpa6Ba.no fla M3r/ie>Kfla TaKa: 



Line 


1 


This 


is 


our 


first line . 


Line 


2 


This 


is 


our 


second line. 


Line 


3 


This 


is 


our 


third line. 


Line 


4 


This 


is 


our 


fourth line. 


Line 


5 


This 


is 


our 


fifth line . 



KoflupaHe Ha dpaftsiOBeTe. HeTeHe Ha k kip mi 1114a 

HeKa cera pa3r/ieflaMe npo6/ieMMTe, komto ce noaBHBaT npn ^eTeine c HeKO- 
peKTHO KOflnpaHe, HanpuMep npn 4eTeHe Ha dpafi/i Ha Knpn/inua. 

KoflMpaHe (encoding) 

flo6pe 3HaeTe, <-\e b naMerra Ha KOMnKrrpi/iTe bcm^ko ce 3ana3Ba b flBOM^eH 
BMfl. OaKTM^ecKM, TOBa 03Ha4aBa, <-\e ce Ha/iara v\ TeKCTOBMTe dpafi/iOBe fla ce 
npeflCTaBAT uMdppoBO, 3a fla MoraT fla 6"bflaT cbxpaHeHM b naMerra. T03M 
npouec ce Hapi/ma KOflkipaHe Ha cpafi/ioBeTe. 

KoflnpaHeTo ce cbCTon b 3a MecTBa hcto Ha TeKCTOBMTe cmmbo/im (uMcfipn, 
6yKBM, npennHaTe/iHM 3Haun m t.h.) c to^ho onpefle/ieHM 4mc/iobm ctomhocth. 
Mo>Ke rpy6o fla cm ro npeflCTaBMTe KaTO ro/iflMa Ta6/inua, b kohto cpemy 
BceKM CMMB0/1 ctom onpefle/ieHa ctomhoct (nopefleH HOMep). 

ripuMep 3a KOflnpaifla cxeMa (encoding m/im charset) e HanpuMep iso 8859-1, 
windows-1251, utf-8, K0I8-R m t.h. ToBa e eflHa Ta6/iMua cbc cmmbo/im m 
TexHMTe HOMepa, ho MO>xe fla c"bfl"bp>Ka m cneuMa/iHM npaBM/ia. HanpMMep 
cMMBo/i"bT "yflapeHMe" (U+0300) e cneuMa/ieH m ce 3a/iena 3a noc/ieflHMa 
CMMBO/l, komto ro npeflxowfla. 

HeTeHe Ha km p mi m 14a 

BepoflTHO Be^e ce flOcemaTe, <-\e aKO MCKaMe fla HeTeM ot dpafi/i, komto 
cbfl"bp>Ka cmmbo/im ot KMpM/iMuaTa, Tpa6Ba fla M3no/i3BaMe T04HMA encoding, 
komto "pa36Mpa" Te3M cneuMa/iHM cmmbo/im. TaKbB MMeHHO e windows-1251. C 
Hero cnoKOMHO MO>KeM fla 4eTeM tckctobm dpaM/iOBe, cbfltpwamM KMpM/iMua. 
EflMHCTBeHOTO, KoeTO Tpa6Ba fla HanpaBMM, e fla ro onpefle/iMM KaTO encoding 
Ha noTOKa, komto me o6pa6oTBaMe c HawMfl scanner (nor/ieflHeTe othobo 
npMMepa 3a cb3flaBaHe Ha Scanner). 

Ako He yKa>KeM M3pM4H0 KOflMpaiflaTa cxeMa (encoding) 3a 4eTeHe ot dpafi/ia, 
me 6"bfle M3no/i3BaH cmct6mhmsit encoding, komto e pa3/iM4eH Ha BceKM eflMH 
kom nK)Tbp. B TaKbB cny4aM nporpaMaTa MO>Ke m fla pa6oTM KopeKTHO, ho 
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Mowe m fla He pa6oTM KopeKTHO. Mo>Ke fla ce cny-m m Heiuo no-ziowo: npn Hac 
nporpaMaTa fla pa6oTM KopeKTHO, a KaTO a 3aHeceM npn K/ineHTa, 3a komto e 
npeflHa3Ha4eHa, TaM fla ce cnynn Knpn/inuaTa. 

Mowe 6m ce 4yflMTe KaKBO craBa, aKO "0Ma>KeM " KOflnpaHeTO npn MeTeine v\nv\ 
nucaHe B"bB dpaM/i. Bt^mokhm ca hhko/iko cueHapua: 

- Ako no/i3BaMe caMO /laTMHuua, bcm>hko me pa6oTM HopMa/iHO. 

- Ako no/i3BaMe Knpn/inua m 4eTeM c rpeiueH encoding, me npo^eTeM t. 
Hap. KapaKaun/iM (no3HaTM oiue KaTO A>xyA>Kydp.ne i -iKM m/im MaMMyHaun). 
ToBa ca c/iynaMHn 6e3CMnc/ieHM cmmbo/im. 

- Ako 3anncBaMe Knpn/inua b KOflnpaHe, KoeTO He noflfl"bp>Ka Knpn/icKaTa 
a36yKa, 6yKBMTe ot Knpn/inuaTa me 6"bflaT 3aMeHeHM 6e3B"b3BpaTHO etc 
cuMBO/ia "?" (B"bnpocnTe/iHa). 

ripn BCM4KM c/iy^an TOBa ca HenpnaTHM npo6/ieMM, komto Mo>KeM fla He 
3a6e/ie>KMM BeflHara, a 4aK c/iefl BpeMe. 



3a fla M36erHeTe npo6/ieMMTe c HenpaBM/iHO KOflMpaHeTo Ha 
cpafijioBeTe BMHarn 3aflaBaftTe encoding M3pnMHO. MHane 
nporpaMaTa Mowe fla pa6oTM HeKopeKTHo m/im fla ce cnyriM 
c/ien BpeMe, 6e3 B-bo6me fla n 6yTaTe. 



CTaHflaprbT Unicode. MeTGHe Ha Unicode 

Unicode npeflcraB/iflBa MHflycTpna/ieH craHflapT, komto no3Bo/iflBa Ha kom- 
nK)Tpn m flpyrn e/ieKTpoHHM ycrpoMCTBa BMHarn fla npeflCTaBAT v\ MaHnny- 
zinpaT no eflMH v\ cbiflu Ha^MH Te kct, HanncaH Ha noBe^eTO ot CBeTOBHMTe 
nucMeHOCTM. Tom ce cbCTOM ot fledpuHnunn Ha Hafl 100 000 cuMBO/ia, KaKTO m 
pa3HOo6pa3HM cTaHflapTHM KOflnpaiflu cxeMM (encodings). 06eflMHeHneTO Ha 
pa3/iM4HMTe cmmbo/im, KoeTO hm npefl/iara Unicode, boam ao ro/iflMOTO My 
pa3npocTpaHeHne. KaKTO 3HaeTe, cuMBO/iMTe b Java (TunoBeTe char v\ 
string) cbiflo ce npeAcraBHT b Unicode. 

3a Aa npo^eTeM cmmbo/im, 3anMcaHM b Unicode, Tpa6Ba p,a M3no/i3BaMe hakoa 
ot noAA"bp>KaHMTe b to3m cTaHAapT KOAMpaiflu cxeM m (encodings). HaM- 
M3BecTeH m LUMpoKO M3no/i3BaH e UTF-8. Tom npeAcraBH cTa h Aa pth m Te ASCII 
CMMBO/IM C 1 6a MT, a BCM4KM o CTa Ha/i m - c ao 4 6aMTa. Mo>KeM Aa ro 
onpeAe/iMM 3a encoding no Be^e no3HaTMH hm Ha^MH (nor/ieAHeTe othobo 
npMMepa 3a cb3AaBaHe Ha Scanner): 



File file = new FileCsample.txt"); 

Scanner scanner = new Scanner ( file, "UTF-8"); 



Ako ce 4yqMTe Aa/iM 3a 4eTeHe Ha tckctob <JpaM/i Ha KMpM/iMua Aa no/i3BaTe 

KOAMpaHe windows-1251 M/IM UTF-8, Ha T03M OTTOBOP HflMa ACeH OTTOBOp. M 

ABaTa CTa h Aa pTa MacoBO ce no/i3BaT 3a 3anMCBaHe Ha TeKCTOBe Ha 6"b/irapcKM 
e3MK. M ABeTe KOAMpaiflM cxeM m 3a no3BO/ieHM m MO>Ke Aa tm cpemneTe. 
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FliicaHe b TeKCTOB cpan/i 

rincaHeTo b TeKCTOBM dpafijioBe e mhoto yao6eH cnoco6 3a cbxpaHeHne Ha 
pa3/iM4HM BMflOBe MHcfiopMauMfl. Hanpi/iMep, Mo>KeM fla 3anncBaMe pe3y/iTa- 
TMTe ot i/i3n"bJiHeHi/ieT0 Ha flafleHa nporpaMa. Cbmo TaKa Mo>KeM fla rn no/13- 
BaMe, npuMepHO v\ 3a fla HanpaBMM Heiuo KaTO flHeBHMK Ha nporpaMaTa - 
yflo6eH Ha4MH 3a cnenene Kora ce e CTapTupa/ia, OT6e/ifl3BaHe Ha pa3/iM4HM 
rpeiuKM npn nsnt/iHeHneTO m t.h. 

Othobo KaKTO m npn MeTeHeTO Te kcto b dpafi/i, v\ npn nucaHeTO me M3no/i3BaMe 
eflMH no3HaT hm ot pa6oTaTa c K0H30/iaTa K/iac, BtnpeKM Me T03M nvr TOBa He 
e TO/iKOBa hbho. BapBaM, <-\e ere flo6pe 3ano3Ha™ c System. out. ToBa He e 
HMU40 noBene ot MHcraHUkm Ha K/iaca, komto me M3no/i3BaMe 3a nucaHe b 

TeKCTOBM dpafi/lOBe, a MMeHHO java.io.PrintStream. 

K/iacbT java.io.PrintStream 

KaKTO Be^e HHKO/iKOKpaTHo cnoMeHaxMe, K/iacvr Printstream e 4acr ot 
naKeTa java.io v\ ce M3no/i3Ba M3KnK34MTe/iHO v\ caMO 3a pa6oTa c tckctobm 
flaHHM. 3a pa3/iMKa ot flpyrnTe tckctobm noToun, npeflu fla 3annuje flaHHMTe 
Ha >Ke/iaHOTO Macro, tom rn npeBptma b 6aMTOBe. Printstream hm flaBa 
bt33mo>khoct npv\ c"b3flaBaHeT0 cm fla onpefle/iMM >Ke/iaHMfl ot Hac encoding. 
MoweM fla cb3flafleM MHCTaHuna Ha K/iaca no c/ieflHua Ha^MH : 

Printstream fileWriter = new Printstream ( 
" test . txt " , "windows -125 1 " ) ; 



KaTO napaMeTpn Ha KOHCTpyKTopa Tpa6Ba fla noflafleM dpaM/i/MMe Ha dpafi/i m 
aKO MCKaMe, we/iaHMHT ot Hac encoding. T03M pefl koa othobo Mowe fla 
npeflM3BMKaT noaBaTa Ha rpewKa. 3a cera npocTo flo6aBeTe throws fleicna- 
pauna b curHaTypaTa Ha TeKyiflna MeTOfl. CKopo me o6"bpHeM BHMMaHne v\ Ha 
o6pa6oTKaTa Ha rpeiuKM npn pa6oTa B"bB dpafi/iOBe. 

OTnenaTBaHe Ha HMC/iaTa ot 1 ao 20 b tckctob 4>aftsi - 
npMMep 

C/iefl KaTO Be^e mokcm fla c"b3flaBaMe Printstream, me ro M3no/i3BaMe no 
npeflHa3Ha4eHne. Ue/iTa hm me e fla 3annujeM b eflMH Te kcto b dpafi/i <-\v\cnara 
ot 1 flo 20, KaTO bcako 4Mc/io e Ha OTfle/ieH pefl. Mo>KeM fla ro HanpaBMM no 
c/ieflHMfl Ha4MH : 



// Create a Printstream instance 

Printstream fileWriter = new Printstream (" numbers . txt" ) ; 

// Loop through the numbers from 1 to 20 and write them 
for (int num = 1; num <= 2 0; num++) { 
fileWriter .println (num) ; 
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} 

// Close the stream when you are done using it 
file Writer .close ( ) ; 



3ano4BaMe KaTO cb3flaBaMe MHCTaHuna Ha Printstream no Be^e no3HaTi/m hm 
ot npuMepa Ha^MH. 

3a fla B3eMeM 4nc/iaTa ot 1 ,qo 20 me M3no/i3BaMe eflMH for-umcb/i. B ta/ioto 
Ha unK"b/ia me M3no/i3BaMe MeTOfla printin (...) , komto othobo no3HaBaMe ot 
pa6oTaTa hm c KOH30/iaTa, 3a fla 3annujeM TeKymoTO 4Mc.no Ha hob pefl BhB 
<$>av\na. He 6nBa fla ce npi/rrecHHBaTe, aKO c^afi/ivr, 4neT0 MNie CTe fla/in He 
cbiflecTByBa. Ako cny<-\am e TaKbB, tom me 6"bfle aBT0MaTM4H0 c"b3flafleH b 
nanKaTa Ha npoeKTa, a aKO Be^e cbiuecTByBa, me 6"bfle npe3anncaH (me 
i/i3ry6i/rre cTapoTO My cbfltpwaHi/ie). Tom me wwa c/ieflHua bma: 



numbers . txt 


1 




2 




3 




20 





B Kpaa Ha nporpaMaTa 3aTBapaMe noTOuwe, komto cMe M3no/i3Ba/in. 



He nponycKafiTe fla 3aTBopnTe noTOKa c/ien KaTO npHK/ii-OHMTe 
t\ c M3no/i3BaHeTO My! 3a 3aTBapnHe M3no/i3Bairre MeTOfla 

close (). 



KoraTO MCKaTe fla ne^aTaTe Knpn/inua v\ ce 4yflMTe Koe KOflnpaHe fla 
no/i3BaTe, npeflno^nTaMTe KOflnpaHeTO UTF-8. To e yHMBepca/iHO v\ noflfl"bp>Ka 
He caMO Knpn/inua, ho m bcm^km LunpoKopa3npocTpaHeHM cBeTOBHM a36yKn: 
rp"bUKM, apa6cKM, KMTaMCKM, anoHCKM v\ flp. 

06pa6oTKa Ha rpewKM 

flOKaTO CTe npaBM/in npuMepnTe flo TyK, curypHo CTe 3a6ejifl3a.ni/i, <-\e npn 
flOCTa ot onepaunnTe, cB"bp3aHM c cfiaM/iOBe, MoraT fla B"b3HMKHaT v\3Kn\o , -\v\- 
Te/iHM cMTyaunn. OcHOBHMTe npuHunnn m noflxoflu 3a thxhoto npuxBamaHe v\ 
o6pa6oTKa Be^e ca bm no3Ha™ ot npeflniuHMTe r/iaBM v\ Hatf-Be^e ot r/iaBaTa 
" Q6pa6oTKa Ha i/i3Knto'-ieHi/ia ". Cera me ce cnpeM Ma/iKO Ha cneunctJu^HMTe 
rpeiuKM npn pa6oTa c cfiaM/ioBe m HaM-flo6pnTe npaKTMKM, 3a THXHaTa o6pa- 
6oTKa . 
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flpuxBaujaHe Ha M3K/iK>HeHHfl ripn pa6oTa c 4>aftjiOBe 

Mo>Ke 6m HaM-4ecTo cpemaHaTa rpewKa npn pa6oTa c dpafi/iOBe e 

FileNotFoundException (OT MMeTO M /1M4M, 4e MHflMKMpa, <-\e >Ke/iaHMflT dpafi/l 

He e HaMepeH). Ta MO>Ke fla B"b3HMKHe, KoraTO M3no/i3BaMe to3m dpawi 3a 

C"b3flaBaHeTO Ha Scanner M/1M PrintStream. 

KoraTO M36npaMe v\ Tuna encoding npn cb3flaBaHe Ha Scanner v\ PrintStream 

MO>Ke fla B"b3HMKHe M UnsupportedEncodingException. TOBa 3Ha4M, 4e 

M36paHMflT ot Hac encoding He e noflfl"bp>KaH. 

flpyra 4ecro cpemaHa rpewKa e iOException. ToBa e K/iac, komto e 6a30B 3a 
BCM4KM BxoflHO-M3xoflHM rpewKM npv\ pa6oTa C nOTOUM. 

CTaHflapTHMAT noflxofl npn o6pa6oTBaHe Ha v\3Kn\o<-\eHv\n npn pa6oTa c 
dpaM/iOBe e c/ieflHMflT: fleicnapupaMe npoMeH/iMBMTe ot K/iac Scanner m/m/im 

PrintStream npeflM try-catch-finally 6/lOKa, KaTO VV\ MHML4Ma/lM3MpaMe CbC 
CTOMHOCT null. B CaMMfl 6/lOK VV\ MHML4Ma/lM3MpaMe C Hy>KHMTe HM CTOMHOCTM M 

npuxBaiuaMe v\ o6pa6oTBaMe noTeHuna/iHMTe rpeiuKM no noflxoflam. Ha^MH. 3a 
no-cneuna/iHa u,en me no/i3BaMe finally 4acTra. 3a fla OHameflMM Ka3aHOTo 
AO TyK, me flafleM npuMep. 

npMXBautaHe Ha rpeuiKa npM OTBapn H6 Ha 4>aft/i - 
npuMep 

Eto KaK Mo>KeM fla npuxBaHeM M3K/iK) L ieHMflTa, HacTbnBaiflM npn pa6oTa c 
dpaM/iOBe: 

String fileName = "sample.txt"; 
Scanner fileReader = null; 
int lineNumber = 0 ; 
try { 

fileReader = new Scanner (new File ( fileName) ) ; 
System . out .println (" File " + fileName + " opened."); 

while (fileReader . hasNextLine () ) { 
lineNumber++; 

Syst em . out . printf ( " Line %d:%s%n", 

lineNumber, fileReader .nextLine ( ) ) ; 

} 

} catch (FileNotFoundException fnf) { 

System . out .println (" File " + fileName + " not found."); 
} catch (NullPointerException npe) { 

System . out .println ( "File " + fileName + " not found."); 
} finally { 

/ / Close the scanner in the finally block 

if (fileReader != null) { 
fileReader .close ( ) ; 

} 
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System . out .print In ( " Scanner closed . " ) ; 

} 



ToBa e cbiMMflT npi/iMep 3a 4eTeHe Ha cpafi/i pefl no pefl. T03M rrbT CMe 
npuxBaHa/in v\ o6pa6oTM/in no noflxoflam. Ha^MH B"b3M0>KHMTe M3B"bHpeflHM 
cmyauMM. 06"bpHeTe BHMMaHne KaK M3no/i3BaMe finally 6/iOKa. Tbfi KaTO 
tom ce M3n"b/iHflBa BMHarn, He3aBMCMM0 fla/in ca B"b3HMKHa/in rpeiuKM v\nv\ He, 
tom e Mflea/iHOTO macto KbfleTO fla HanpaBMM 3afl"b/i>KMTe/iH0T0 3aTBap^He Ha 
M3 no/13 BaHMTe pecypcn (b c/iy^aM, <-\e He ca Be^e 3aTBopeHM). 3a noflcury- 

pflBaHe CMe flodaBmiM M catch 6/lOK 3a NullPointerException. 

TeKCTOBM 4>aft/iOBe - ome npnMepn 

HaflflBaMe ce TeopeTi/mHi/rre o6flCHeHi/ifl i/i npuMepnTe ,qo cera fla ca ycne/in fla 
bm noMorHaT fla HaB/ie3eTe b TbH KOCTMTe npn pa6oTa c TeKCTOBM dpawnoBe. 
Cera me pa3r/ieflaMe om.e hhkojiko no-KOMn/ieKCHM npuMepn c ue/i fla 
3aTB"bpflMM no/iy^eHMTe ao TyK 3HaHi/m m fla OHameflMM KaK fla vv\ no/i3BaMe b 
npaKTM4ecKM 3ap,a<-\v\. 

EpoM cpemaHMA Ha flyMa bt>b 4>aft/i - npuMep 

Eto KaK Mo>Ke fla pea/iM3npaMe npocTa nporpaMa, kohto 6pon ko/iko nvm ce 
cpeifla flyMa b flafleH tckctob dpawn (3a flyMa 0-11/rraMe BceKM noflHi/13 ot 
TeKCTa). B npuMepa, HeKa Te kctvt M3me>Kfla TaKa: 



sample . txt 



This is our "Intro to Programming in Java" book. 

In it you will learn the basics of Java programming. 

You will find out how nice Java is. 



BpoeHeTO MO>KeM fla HanpaBMM TaKa: me npo^nTaMe c^afi/ia pefl no pefl m 
BceKM nvr, KoraTO cpemneM TbpceHaTa ot Hac flyMa, me yBe/in^aBaMe ctom- 
HOCTTa Ha eflHa npoMeH/iMBa (6po9\<-\). U4e o6pa6oTMM B"b3M0>KHMTe v\3kjuo , -\\a- 
Te/iHM cMTyaunn, 3a fla MO>Ke noTpe6nTe/iflT fla no/iynaBa afleKBaTHa MHcjDop- 
Maunfl npn noflBaTa Ha rpeiuKM. Eto m npuMepHa pea/iM3aunfl: 



CountWordOccurrences . java 



String fileName = "sample.txt"; 
Scanner fileReader = null; 
int occurrences = 0; 
String word = "Java"; 
try { 

fileReader = new Scanner (new 
System . out .println (" File " + 



File ( fileName) ) ; 
fileName + " opened."); 
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while (f ileReader . hasNextLine ( ) ) { 

String line = fileReader .nextLine () ; 
int index = line . indexOf (word) ; 
while (index != -1) { 
occurrences++; 

index = line . indexOf (word, (index + 1) ) ; 

} 

} 

} catch (FileNotFoundException fnf) { 

System . out .println (" File " + fileName + " not found."); 
} catch (NullPointerException npe) { 

System . out .println (" File " + fileName + " not found."); 
} finally { 

if (fileReader != null) { 
fileReader .close ( ) ; 

} 

System . out .println ( " Scanner closed .") ; 

} 

System. out .printf ( "The word %s occurs %d times", 
word, occurrences) ; 



3a ziecHOTa b npuMepa flyMaTa, kohto TbpcuM e tb^pao KOflnpaHa 
(hardcoded). Bue MO>Ke fla pea/iM3npaTe nporpaMaTa TaKa, <-\e fla Tbpcn flyMa, 
BtBefleHa ot noTpe6nTe/ifl. 

Bn>KflaTe, 4e npMMepvr He ce pa3/iM4aBa mhoto ot npeflMWHMTe. Othobo 
MHML4Ma/iM3npaMe npoMeH/iMBMTe M3B"bH try-catch-finally 6/iOKa. naK 
M3no/i3BaMe whiie-UMKb/i, 3a fla npo^nTaMe peflOBeTe Ha TeKCTOBna dpafi/i 
eflMH no eflMH. B"bTpe b ta/ioto My MMa ome eflMH while -u,v\Kbn, c komto 
npe6poflBaMe ko/iko nvri/1 ce cpema flyMaTa b flafleHna pefl m yBe/in^aBaMe 
6pofl4a Ha cpemaHMflTa. ToBa CTaBa KaTo M3no/i3BaMe MeTOfla ot K/iaca 
string indexOf (...) (npunoMHeTe cm KaKBo npaBM tom b c/iy^aM, <-\e ere 
3a6paBM/iM). He nponycKaMe fla 3aTBopMM scanner o6eKTa. Efl m h cTBe h oto , 
KoeTo nocne hm ocTaBa fla HanpaBMM e fla M3BefleM pe3y/iTaTa Ha K0H30/iaTa. 

3a HaiuMfl npMMep pe3y/iTaTbT e c/ieflHMAT: 



File sample.txt opened. 

Scanner closed. 

The word Java occurs 3 times 



KopnrnpaHe Ha cpaftsi cbc cy6TMTpn - npMMep 

Cera me pa3meflaMe eflMH no-c/io>KeH npMMep, b komto eflHOBpeMeHHo 4eTeM 
ot eflMH dpaM/i m 3anMCBaMe b flpyr. CTaBa flyMa 3a nporpaMa, kohto KopMTMpa 

dpaM/l C"bC Cy6TMTpM 3a HflKaKbB cJdmjim. 
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HawaTa ue/i me 6"bfle fla M34eTeM eflMH dpatin cbc cy6TMTpn, komto ca 
HeKopeKTHM m He ce noaBHBaT b T04HMA MOMeHT m fla oTMecTMM BpeMeHaTa no 
noflxoflfliu Ha^MH, 3a fla ce noflBHBaT npaBM/iHO. Eamh TaKtB dpawn b o6mnfl 
c/iynaM cbfl"bp>Ka BpeMeTO 3a noflBHBaHe Ha eKpaHa, BpeMeTO 3a cKpuBaHe ot 
eKpaHa m TeKCTa, komto Tpa6Ba fla ce noflBi/i b flee}) mhm pa huh MHTepBa/i ot 
BpeMe. Eto KaK M3me>Kfla eflMH Ti/mi/meH dpawn cbc cy6TMTpn: 



GORA . sub 



{ 1 02 9 } { 1 12 2 } { Y : i } KanMTaHe, cucTeinHTe calBtB muSaHa totobhoct. 
{ 1 12 3 } { 1 27 0 } { Y : i }IllM6aHOTo HajiaraHe e CTa6MjiHo. |- IIpMroTBeTe ce 
3a niMSaHOTo KauaHe . 

{ 1 34 3 } { 1 4 68 } { Y : i }Mojtj3, 3aTerHeTe KOJiaHMTe | m ce HacTaHeTe no 
MecTaTa cm. 

{ 1 50 9 } { 1 61 0 } { Y : i } KoopflMHaTM 5.6|- IleT, neT, inecT, to^ks kom. 

{ 1 632 } { 1 71 8 } { Y : i } Ktfle ce flaHaxa | mwSaHMTe KoopflHHaTH? 

{ 1 75 6 } { 1 82 0 } KoMaHflMp Jlorap, | bcotkh roBopflT Ha aHrjiMMCKM. 

{ 1 82 1 } { 1 93 8 } He Moace jm fla npeMMHeM | Ha Type km ome ot HayajioTo? 

{1942} {1992}Moxe! 

{3104} {3228} {Y:b}r.O.P.A. |$mjtm 3a KocMoca 



3a fla ro KopurnpaMe, npocTO Tpa6Ba fla HaHeceM KopeKui/m B"bB BpeMeTO 3a 
noi<a3BaHe Ha cy6TMTpnTe. TaKaBa KopeKuna MO>Ke fla 6"bfle OTMecTBaHe (flo- 
6aBAHe M/iM M3Ba>KflaHe Ha ha KaKBa KOHCTaHTa) v\nv\ npoMAHa Ha CKopocira 
(yMHO>KaBaHe no HflKaKBM 4mc/io, npuMepHO 1.05). 



Eto m npuMepeH koa, c komto Mo>Ke fla pea/iM3npaMe TaKaBa nporpaMa: 



FixingSubtitles . java 


import j ava . io . File; 




import j ava . io . FileNotFoundException ; 




import j ava . io . PrintStream; 




import j ava . io . UnsupportedEncodingException 


• 


import j ava . util . Scanner ; 




public class FixingSubtitles { 




private static final int COEFFICIENT = 2; 




private static final int ADDITION = 50 00; 




private static final String INPUT FILE = 


" GORA. sub "; 


private static final String OUTPUT FILE = 


"fixed . sub "; 


public static void main ( String [ ] args) { 




Scanner filelnput = null; 




PrintStream fileOutput = null; 




try { 




// Create scanner with the Cyrillic 


encoding 


filelnput = new Scanner ( 
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new File (INPUT_FILE) , "windows-1251" ) ; 
// Create PrintWriter with the Cyrillic encoding 
fileOutput = new PrintStream( 

OUTPUT_FILE, "windows-1251"); 
String line; 

while ( f ilelnput . hasNextLine ( ) ) { 
line = f ilelnput . nextLine () ; 
String fixedLine = fixLine (line) ; 
fileOutput .println (fixedLine) ; 

} 

} catch (FileNotFoundException fnfe) { 

System. err. println (fnfe . getMessage () ) ; 
} catch (UnsupportedEncodingException uee) { 

System. err. println (uee .getMessage ( ) ) ; 
} finally { 

if (null != filelnput) { 
f ilelnput . close ( ) ; 

} 

if (null != fileOutput) { 
fileOutput .close ( ) ; 

} 

} 

} 

private static String fixLine ( String line) { 

// Find closing brace 

int bracketFromlndex = line . indexOf ( ' } ' ) ; 
// Extract 'from' time 

String fromTime = line . substring ( 1 , bracketFromlndex); 

// Calculate new 'from' time 
int newFromTime = 

Integer .parselnt (fromTime) * COEFFICIENT + ADDITION; 

II Find the following closing brace 

int bracketToIndex = line . indexOf ( ' } ' , bracketFromlndex+l) ; 

// Extract 'to' time 
String toTime = 

line . substring (bracketFromlndex + 2, bracketToIndex); 

// Calculate new 'to' time 
int newToTime = 

Integer .parselnt (toTime) * COEFFICIENT + ADDITION; 

II Create a new line using the new 'from' and 'to' times 
String fixedLine = "{" + newFromTime + "}" + "{" + 

newToTime + "}" + line . substring (bracketToIndex + 1); 
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return fixedLine; 

} 

} 



TyK c"b3flaBaMe Scanner m Printstream m 3aflaBaMe fla M3no/i3BaT encoding 
"windows -1251", 3au40To me pa6oTMM c dpaM/iOBe, cbfltpwamM Knpn/inua. 
ToBa 3Ha4M, <-\e He Tpa6Ba fla 3a6paBHMe fla flo6aBMM catch 6/iok, 3a fla 

npMXBaHeM UnsupportedEncodingException. OTHOBO M3no/13BaMe Be^e n03- 

HaTMfl hm Ha^MH 3a 4eTeHe Ha dpafi/i pefl no pefl. Pa3/iM4H0T0 to3m n"bT e, <-\e b 
Tfl/iOTO Ha unKb/ia 3anncBaMe BceKM pefl B"bB dpafi/ia c Be^e KopurnpaHM 
cy6TMTpn, cnefl KaTo ro nonpaBMM b MeTOfla fixLine( string) (to3m MeTOfl He 
e o6eKT Ha HaiuaTa flucKycua, Tbfi KaTO MO>Ke fla 6"bfle MMn/ieMeHTupaH no 

MHOTO M pa3/lM4HM Ha4MHM B 3aBMCMM0CT KaKBO T04H0 MCKaMe fla KOpHTM- 

paMe). Ba>KHO e fla Ha 3a6paBMM fla 3aTBopnM noTOUMTe BtB finally 6/iOKa. 

Ynpa>KHeHM5i 

1. HanniueTe nporpaMa, kohto 4eTe ot Te kcto b dpafi/i v\ npuHTupa He^eTHMTe 
My peflOBe Ha K0H30/iaTa. 

2. HanniueTe nporpaMa, kohto 4eTe cnncbK ot MMeHa ot eflMH tckctob dpafi/i, 
copTupa rn no a36y4eH pefl v\ rn 3ana3Ba b flpyr dpafi/i. MMeHaTa fla ca c 
/laTMHCKM 6yKBM. Ha BceKM pefl ot dpafi/ia, icbfleTo ca 3anncaHM MMeHaTa, 
MMa to4ho no eflHo MMe. Ha BceKM pefl ot dpaM/ia c pe3y/iTaTa cbm.o 
Tpa6Ba fla MMa caMO no eflHO MMe. 

3. HanniueTe nporpaMa, kohto 4eTe ot dpafi/i KBaflpaTHa MaTpnua ot u,env\ 
4nc/ia m HaMupa noflMaTpnuaTa c pa3Mepn 2 x 2 c Hafi-ro/iflMa cyMa m 
3anncBa ra3v\ cyMa b OTfle/ieH Te kcto b dpafi/i. ntpBUfl pefl Ha BxoflHMfl 
dpaM/i c"bfl"bp>Ka ro/ieMMHaTa Ha 3anncaHaTa MaTpnua (N). C/ieflBaiflMTe N 
pefla cbAtpwaT no N 4nc/ia, pa3fle/ieHM c MHTepBa/i. 

4. HanniueTe nporpaMa, kohto 3aMeHH bchko cpemaHe Ha noflHM3a "start" c 
"finish" BTeKCTOB dpafi/i. Mo>KeTe nv\ fla npeHanmueTe nporpaMaTa TaKa, 
fla 3aMeHfl caMO ue/in flyMM? 

5. HanniueTe nporpaMa, kohto npo^nTa cnncbK ot flyMM ot dpafi/i, Hape^eH 
words.txt, npe6poflBa ko/iko nvm BCflKa ot re3v\ flyMM ce cpema b flpyr 
dpaM/i text.txt m 3anncBa pe3y/iTaTa b Tpe™ dpafi/i - resuit.txt, KaTo 
npeflu TOBa rn copTupa no 6poM Ha cpemaHe b HaMa/iflBam. pefl. 

Peuietmsi m yrrbTBaHkm 

1. M3no/i3BaMTe npi/iMepi/rre, komto pa3meflaxMe b HacToaiuaTa maBa. 

2. 3anncBaMTe bchko npo^eTeHO MMe b MacuB v\ c/iefl TOBa ro copTi/ipafrre no 

nOflXOflfllfl Ha4MH. 
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3. npo^eTeTe ntpBua pefl ot dpawna m cb3flaMTe MaTpnua c no/iyneHMfl 
pa3Mep. C/iefl TOBa 4eTeTe ocraHa/ii/iTe peflOBe ep,v\n no efli/m i/i OTfle/iflirre 
4nc/iaTa. C/iefl TOBa rn 3anncBaMTe Ha cbOTBeTHna pefl b MaTpnuaTa. 

4. HeTeTe dpawna pefl no pefl v\ M3no/i3BaMTe MeTOflMTe Ha K/iaca string. 

5. C"b3flaMTe xeiu Ta6/inua c k/ik)4 flyMi/rre ot words.txt v\ ctomhoct 6poa 
cpeiuaHMfl Ha bch Ka flyMa. HeTeTe pefl no pefl text.txt v\ pa3fle/iaMTe 
BceKM pefl Ha aymm. npoBepeTe fla/in hhkoh ot no/iyneHMTe npn pa3fle- 
/lflHeTo flyMM ce cpeiua b xew Ta6/inuaTa m npn Hy>Kfla npi/i6aBHTe 1 KtM 
6poa Ha cpeiuaHnaTa v\. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Cofywn 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ B-bBefleHne b nporpaMnpaHeTO (c Java, C# v\ C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTkmecKM ynpa>KHeHkm 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



T/iaBa 16. /Imhgmhii 

CTpyKTypii OT fldHHM 



ABTOpii 

Ubatko Kohob 

CBeT/lMH HaKOB 

B T33M TeMa... 

Mhoto 4ecT0, KoraTO pewaBaMe hakoa 3afla4a, hm ce Ha/iara fla M3no/i3BaMe 
onpefle/ieHa cbBKyrmocT ot flaHHM (HanpuMep MacuB). B 3aBMCMMocT ot koh- 
KpeTHaTa 3afla4a hm ce Ha/iara fla npmiaraMe pa3/iM4HM onepaunn Btpxy Ta3M 
cbBKynHOCT ot flaHHM. B HacToaiflaTa TeMa me ce 3ano3HaeM c hakom ot 
ocHOBHMTe npeflCTaBaHMfl Ha flaHHMTe b nporpaMnpaHeTO. IHe bmamm KaK npn 
onpefle/ieHa 3afla4a eflHa cTpyKTypa e no-ecjDeKTMBHa i/i yflo6Ha ot flpyra. LI4e 
pa3meflaMe cTpyicrypnTe "cnncbK", "cTeK" v\ "onawKa" v\ thxhoto npmioxe- 
Hue. noflpo6HO me ce 3ano3HaeM i/i c hakom ot pea/iM3aunMTe Ha re3v\ 
CTpyKTypn . 
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A6CTpa KTH M CTpyKTypii OT flaHHM 

ripeflu fla ce 3ano3HaeM c K/iacoBeTe b Java, komto hm no3BO/iflBaT no zieceH 

Ha4MH fla pa60TMM C HflKOM 4eCT0 M3nO/13BaHM CTpyKTypM OT flaHHM (KaTO 

cnncbun m xeiu-Ta6/iML4M), HeKa rrbpBO pa3meflaMe noHHTMATa "cTpyKTypn ot 

flaHHM" M "a6CTpaKTHM CTpyKTypM OT flaHHM". 

KaKBO e CTpyKTypa flaHHM? 

Mhoto 4ecT0, KoraTo nMweM nporpaMM hm ce Ha/iara fla pa6oTMM c MHO>xecTBO 
ot o6eKTM (flaHHM). rioHAKora flo6aBAMe m npeMaxBaMe e/ieMeHTM, flpyr nvr 
MCKaMe fla vv\ noflpeflMM m/im fla o6pa6oTBaMe flaHHMTe no flpyr cneuM<jpM4eH 
Ha^MH. nopaflM TOBa ca M3pa6oTeHM pa3/iM4HM Ha^MHM 3a cbxpaHeHMe Ha 
flaHHMTe b 3aBMCMMocT ot 3afla4aTa, KaTO HaM-4ecT0 Me>Kfly e/ieMeHTMTe 
cbiuecTByBa HHKaKBa Hapefl6a (HanpMMep o6eKT A e npeflM o6eKT B). 

B T03M MOMeHT Ha nOMOlfl HM MflBaT CTpyKTypMTe flaHHM - MHO>KeCTBO OT 

flaHHM opraHM3MpaHM Ha ocHOBaTa Ha /iorM4ecKM m MaTeMaTM^ecKM 3aK0HM. 
Mhoto 4ecT0 M36opa Ha npaBM/iHaTa CTpyKTypa npaBM nporpaMaTa mhoto no- 
ecfieKTMBHa - MoweM fla cnecTMM naMeT m BpeMe 3a M3n"b/iHeHMe. 

KaKBO e a6cTpa ktsh Tun flaHHM? 

HaM-o6iflO a6cTpa KTHMJiT Tun flaHHM (ATfl) flaBa onpefle/ieHa flecjjMHMUMfl 
(a6cTpaKUMfl) Ha KOHKpeTHaTa CTpyKTypa T.e. onpefle/ia flonycTMMMTe onepa- 
Umm m cBOMCTBa, 6e3 fla ce MHTepecyBa ot KOHKpeTHaTa pea/iM3auMfl. ToBa 
no3BO/iflBa eflMH TMn a6cTpaKTHM flaHHM fla MMa pa3/iM4HM pea/iM3auMM, 
pecneKTMBHo pa3/iM4Ha edpeKTMBHOcr. 

Ochobhm CTpyKTypM ot flaHHM b nporpa MMpa HeTO 

MoraT hcho fla ce pa3/iM4aT hakojiko rpynM CTpyKTypM : 

- JlMHeMHM - KbM Tax cnaflaT cnMCbUMTe, cTeKOBeTe m onaiuKMTe 

- fl"bpBOBMflHM - pa3/lM4HM TMnOBe fl"bpBeTa 

- PeMHMUM - XeiJJ-Ta6/lML4M 

- MHO>KeCTBa 

B HacroflLflaTa TeMa me pa3meflaMe /lMHeMHMTe (cnMCb^HM) CTpyKTypM ot 
flaHHM, a b c/ieflBaiflMTe hakojiko tcmm me o6"bpHeM BHMMaHMe m Ha no- 
c/io>KHMTe CTpyKTypM KaTO fltpBeTa, rpacjDM, xeiu-Ta6/iML4M m m HOKecTBa m me 
o6acHMM Kora ce M3no/i3Ba m npM/iara bca Ka ot Te3M CTpyKTypM. 

OB/iaflflBaHeTO Ha ocHOBHMTe CTpyKTypM flaHHM b nporpaMMpaHeTO e ot 
M3K/iK) L iMTe.nHa Ba>KHOCT, TbM KaTO 6e3 tax He MO>KeTe fla nporpaMMpaTe 
e<JpeKTMBHO. B ocHOBaTa Ha nporpaMMpaHeTO ctoat cTpy KTy p MTe ot flaHHM m 
a/i ro p mtm MTe , c komto Ma/iKo no Ma/iKO bm 3ano3HaBaMe b HacroflmaTa KHMra. 
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Cnnc"bHHM CTpyKTypii 

HaM-4ecTO cpeiuaHMTe m M3no/i3BaHM ca /lMHeMHMTe (cnncb^Hn) cTpyKTypn. 
Te npeflCTaB/iflBaT a6cTpaKunfl Ha bca KaKBM BMflOBe peflnun, nocneflOBaTe/i- 
hoctm, nopeflnun m flpyrn noflo6HM ot pea/iHua cbstt. 

CnMCbK 

HaM-npocTO MoweM fla cm npeflcraBMM crmcbKa KaTo peflMua ot e/ieMeHTM. 
HanpuMep noKynKMTe ot Mara3MHa mjim 3afla4MTe 3a aei-m npeflcraB/iflBaT 
cnncbun. B cnncbKa MO>KeM fla 4eTeM BceKM eflMH e/ieMeHTMTe Hanp. 
noKynKMTe, KaKTO m fla flo6aBHMe hobm noKynKM b Hero. Mo>KeM cnoKOMHO fla 
3aflpacKBaMe (n3TpneM) noKynKM v\nv\ fla rn pa3MecTBaMe. 

A6CTpa KTH 3 CTpyKTypa fl3HHI1 "CnMCbK" 

HeKa cera flafleM eflHa no-CTpora flecfiMHMUMfl Ha crpyicrypaTa cnncbK: 

CnMCbK e /lMHeMHa crpyicrypa ot flaHHM, kohto cbfltpwa nopeflnua ot 
e/ieMeHTM. CrmcbKvr MMa cbomctboto fl"b/i>KMHa (6poM e/ieMeHTM) v\ e/ieMeH- 
TMTe My ca HapefleHM nocneflOBaTe/iHO. 

Cnnc"bK"bT no3BO/iflBa flo6aBAHe e/ieMeHTM Ha bchko eflHO mhcto KaKTo m 
npeMaxBaHeTo mm, KaKTO m nocneflOBaTe/iHOTo mm o6xo>KflaHeTo. KaKTo 
cnoMeHaxMe no-rope eflMH ATfl MO>Ke fla MMa hako/iko pea/iM3auMM. npMMep 
3a TaicbB ATfl e MHTepcfieMCbT java.utii .List. 

MHTepcfieMCMTe b Java M3rpa>KflaT eflHa "paMKa" 3a TexHMTe MMn/ieMeHTauMM - 
K/iacoBeTe. Ta3M paMKa npeflcraB/iflBa cbBKyrmocT ot MeTOflM m cBOMCTBa, 
komto BceKM K/iac, MMn/ieMeHTMpaifl MHTepcjjeMca, Tpa6Ba fla pea/iM3Mpa 
(TMirbT flaHHM " MHTepcpeMc " b Java me flMCKyTMpaMe noflpo6Ho b maBaTa 
" ripMHUMriM Ha o6eKTHo-opMeHTMpaHOTO nporpaMMpaHe ") . 

BceKM ATfl pea/iHO onpefle/ia HHKaKbB MHTepcfieMc. HeKa pa3meflaMe MHTep- 
cfieMca java.utii. List. OcHOBHMTe MeTOflM, komto tom fleK/iapMpa, ca: 

- void add(int, object) - flo6aBfl e/ieMeHT Ha npeflBapMTe/iHO 

M36paHa n03ML4Mfl 

- boolean contains (Ob ject) - npoBepflBa fla/lM e/ieMeHTa ce C"bfl"bp>Ka 
b crmcbKa 

- object get(int) - B3MMa e/ieMeHTa Ha cbOTBeTHaTa no3MUMfl 

- boolean isEmptyO - npoBepsBa fla/iM cnMCbKa e npa3eH 

- boolean remove (Object) - npeMaxBa CbOTBeTHMfl e/ieMeHT 

- object remove(int) - npeMaxBa e/ieMeHTa Ha flafleHa no3MUMfl 

- int indexOf (Object) - Bp"blfla n03ML4MflTa Ha e/ieMeHTa 
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Hei<a BMflMM HAKO/iKO ot ocHOBHMTe pea/iM3aunM Ha ATfl CnMCbK M 06flCHMM B 
KaKBM cMTyaunn ce M3no/i3Ba BCflKa ot tax. 

CraTimeH cniicbK (pea/in3aun$i npe3 mscmb) 

MaCMBMTe M3n"b/lHflBaT MHOTO OT yC/lOBMflTa ATfl CnMCbK, HO MM3T eflHa 

cbmecTBeHa pa3/iMKa - crmcbui/rre no3Bo/iflBaT flo6aBHHe Ha hobm e/ieMeHTM, 
flOKaTO MacuBMTe MMaT dpuKcupaH pa3Mep. 

B"bnpeKM TOBa e B"b3M0>KHa pea/iM3aunfl Ha cni/icbK 4pe3 MacuB, komto 
aBT0MaTM4H0 yBejii/maBa pa3Mepa cm npn Hy>K,qa (no noflo6ne Ha K/iaca 
stringBuiider). TaicbB cnncbK ce Hapn^a CTaTMMeH. Eto eflHa MMn/ieMeH- 
Tauna Ha cTaTM4eH cnncbK, pea/iM3npaH 4pe3 pasujupaeM MacuB: 



public class CustomArrayList { 
private Object [] arr; 
private int count; 

private static final int INITIAL_CAPACITY = 4; 

/** Initializes the array-based list - allocate memory **/ 
public CustomArrayList ( ) { 

arr = new Ob j ect [ INITIAL_CAPACITY] ; 

count = 0; 

} 

* @return the actual list length 
*/ 

public int getLength() { 
return count; 

} 

} 



ri"bpBO cm cb3flaBaMe MacuBa, b komto me na3MM e/ieMeHTMTe, KaKTO m 6poa4 
3a TOBa ko/iko MMaMe b MOMeHTa. C/iefl TOBa flo6aBHMe m KOHCTpyKTopa, KaTo 
MHMUMa/iM3MpaMe HaiuMfl MacMB c HflKaKtB Ha^a/ieH KanauMTeT, 3a fla He ce 
Ha/iara fla ro npeopa3MepaBaMe, KoraTO flo6aBMM hob e/ieMem". HeKa pa3me- 
flaMe hakom ot TMnMHHMTe onepauMw: 



/ -k -k 

* Adds element to the list 

* @param item - the element you want to add 
*/ 

public void add (Object item) { 
add(count, item); 

} 

* Inserts the specified element at given position in this list 
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* @param index - 

* index at which the specified element is to be inserted 

* @param item - 

* element to be inserted 

* @throws IndexOutOf BoundsException 
*/ 

public void add(int index, Object item) { 
if (index>count | | index<0) { 

throw new IndexOutOf BoundsException ( 
"Invalid index: " + index) ; 

} 

Object [] extendedArr = arr; 
if (count + 1 == arr. length) { 

extendedArr = new Ob j ect [arr . length * 2] ; 

} 

System . arraycopy (arr , 0, extendedArr, 0, index); 
count++; 

System . arraycopy ( 

arr, index, extendedArr, index+1, count-index- 1 ) ; 
extendedArr [ index] = item; 
arr = extendedArr; 

} 



Pea/iM3npaxMe onepaui/mTa flo6aBAHe Ha hob e/ieMem", KaKTO m BMtKBaHe Ha 
hob e/ieMeHT. Tbfi KaTO eflHaTa onepauna e 4acreH c/iy^aM Ha apyraTa, 
MeTOfltT 3a flo6aBAHe BMKa to3m 3a BM"bKBaHe. Ako Maci/iBvr hm ce Hant/iHM 
3afle/iflMe flBa nvm noBe^e macro m KonnpaMe e/ieMeHTMTe ot cTapua b hobma 

MaCMB. 

CurypHO ce <-\yp,v\je KaKBM ca re3v\ KOMeHTapn, orpafleHM etc 3Be3flM4KM. ToBa 
ca cneuna/iHM KOMeHTapn b Java, komto MoraT fla ce Brpa>K,qaT b nporpaMaTa 
i/i o6flCHABaT KaKBO npaBM BceKM K/iac v\ BceKM MeTOfl ot K/iaca. Te ce Hapn^aT 
Javadoc KOMSHTapn. Te MoraT fla onucBa npeflHa3Ha4eHneT0 Ha MeTOflMTe, 
TexHMTe napaMeTpn, Bp^maHaTa ctomhoct m xBtp/iflHMTe kisK/no^eHmi . 

Hera ce BtpHeM icbM pea/iM3aunflTa Ha crmcbK 4pe3 MacuB. Pea/iM3npaMe 
onepaunnTe TbpceHe Ha e/ieMeHT, HaMnpaHe Ha e/ieMeHT no MHfleKc, v\ 
npoBepKa 3a TOBa fla/in flaaeH e/ieMeHT ce cbfltpwa b crmcbKa: 



* Returns the index of the first occurrence of the specified 

* element in this list. 
* 

* @param item - the element you are searching 

* @return the index of given element or -1 is not found 
V 

public int indexOf (Obj ect item) { 
if (item == null) { 
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for (int i = 0 ; i < arr. length; i++) { 
if (arr[i] == null) 
return i; 

} 

} else { 

for (int i = 0; i < arr. length; i++) 
if ( item. equals (arr [i] ) ) 
return i; 

} 

return -1; 



* Clears the list 
*/ 

public void clear () { 
arr = new Object [0]; 
count = 0; 

} 

/ * * 

* Checks if an element exists 

* Sparam item - the item to be checked 

* @return if the item exists 
*/ 

public boolean contains (Object item) { 
int index = indexOf ( item) ; 
boolean found = (index != -1); 
return found; 



/ * * 

* @return the object on given position 

*/ 

public Object elementAt ( int index) { 
if ( index>=count | | index<0) { 

throw new IndexOutOf BoundsException ( 
"Invalid index: " + index); 

} 

return arr [index]; 



flo6aBAMe i/i onepaunn 3a M3TpnBaHe Ha e/ieMeHTu: 



* Removes the element at the specified index 

* @param index - the index, whose element you want to remove 

* @ return the removed element 

V 
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public Object remove (int index) { 
if ( index>=count | | index<0) { 

throw new IndexOutOf BoundsException ( 
"Invalid index: " + index); 

} 

Object item = arr[index]; 

System . arraycopy (arr, index+1, arr, index, count-index+1); 
arr[ count - 1] = null; 
count--; 
return item; 

} 

/ * * 

* Removes the specified item and returns its index or -1 

* if item does not exists 

* @param item - the item you want to remove 
*/ 

public int remove (Object item) { 
int index = indexOf ( item) ; 
if (index == -1) { 
return index; 

} 

System . arraycopy (arr , index+1, arr, index, count-index+1); 

count--; 

return index; 



B ropHMTe MeTOflu npeMaxBaMe e/ieMeHTi/i. 3a u,ema rrbpBO HaMnpaMe 
TbpceHMfl e/ieMeHT, npeMaxBaMe ro, cnefl KoeTO npeMecTBaMe e/ieMeHTMTe 
cnefl Hero, 3a fla i-mMaMe npa3H0 mscto Ha cbOTBeTHaTa no3nunyi. 

HeKa cera bmamm KaK fla M3no/i3BaMe T03M Haiu K/iac. flo6aBAMe m main() 
MeTOfl, b komto me fleMOHCTpupaMe hakom ot onepaunnTe. fla cm HanpaBMM 
cnncbK c noKynKM m fla ro M3BefleM Ha eKpaHa. OcBeH TOBa me bmamm fla/in 
MMaMe fla KynyBaMe x/ia6 m me 3aflpacKaMe Mac/iMHMTe: 



public static void main ( String [ ] args) { 

CustomArrayList shoppingList = new CustomArrayList ( ) ; 
shoppingList .add ("Milk") ; 
shoppingList . add ( "Honey" ) ; 
shoppingList .add ("Olives") ; 
shoppingList .add ("Beer") ; 
shoppingList . remove ( "Olives" ) ; 
System . out .println ( "We need to buy : " ) ; 
for (int i=0; i<shoppingList . getLength ( ) ; i++) { 
System . out .println (shoppingList . elementAt ( i) ) ; 

} 

System . out .println ( "Do we have to buy Bread? " + 
shoppingList .contains ( "Bread") ) ; 
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Eto KaK M3me>Kfla mxoffbr ot nporpaMaTa: 



L!_ Problems @ Javadoc □ Console £2 



<terminated> CustomArrayList [Java Application] 



We need to buy: 

Milk 

Honey 

Beer 

Do we have to buy Bread? false 



-iJ 



CBi>p3aH crwcbK (flMHaMMMHa pea/iM3aun$i) 

KaKTo BMflflXMe, cTaTM4HMflT cnMCbK MMa eflMH cepi/io3eH HeflocTaTbK - onepa- 
UMMTe flo6aBAHe v\ npeMaxBaine ot cpeaaTa Ha cni/icbKa M3MCKBaT npenoapew- 
flaHe Ha e/ieMeHTMTe. ripn 4ecro Ao6aBAHe v\ npeMaxBaHe (oco6eHO npn to/iam 
6poM e/ieMeHTu) TOBa Mowe aa flOBeae ao Hkicxa npoM3BOflMTe/iHOCT. B TaKMBa 
c/iy^an ce M3no/i3BaT t. Hap. cB"bp3aHi/i cnncbun. Pa3/iMKaTa npn tax e b 
cTpyKTypaTa Ha e/ieMeHTi/rre - flOKaTo npn craTkmHkm cnncbK e/ieMeHTMTe 

C"bfl"bp>KaT CaMO KOHKpeTHMfl 06eKT, npM flMHaMM4HMfl cnncbK e/ieMeHTMTe 

na33T MHdpopMaunfl 3a c/ieflBaiunfl e/ieMeHT. Eto KaK M3Me>Kfla cB"bp3aHi/iflT 
cnncbK b naMeira: 



Head 



42 




3 




71 




8 


Next 




Next 




Next 




Next 


► 




► 



null 



3a flMHaMM4HaTa pea/iM3aunfl me ca hm Heo6xoflMMM flBa K/iaca - Knacvr Node 
- komto me npeflCTaB/iflBa eflMH OT.qe.neH e/ieMeHT ot cni/icbKa v\ maBHUAT 

K/iac DynamicList: 



* Represents dynamic list implementation 

* @author Tsvyatko Konov 

* @author Svetlin Nakov 
*/ 

public class DynamicList { 

private class Node{ 
Object element; 
Node next; 

Node (Object element, Node prevNode) { 
this. element = element; 
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prevNode . next = this; 

} 

Node (Object element) { 
this. element = element; 
next = null; 

} 

} 

private Node head; 
private Node tail; 
private int count; 



ritpBO BM>KflaMe noMoiMHMfl K/iac Node cbfl"bp>KaiM yKa3aTe/i icbM c/ieflBaiumi 
e/ieMeHT, Kaicro v\ none 3a o6eKTa, komto na3M. KaKTO BM>KflaMe K/iacvr e 
BJio>KeH b K/iaca DynamicList m c/ieflOBaTe/iHO MO>Ke aa ce flocrbriBa caMO ot 
Hero. OtbtjH TaicbB K/iac He cbiuecTByBa. 3a Haujua DynamicList cb3flaBaMe 
Tpn no/ieTa head - yKa3aTe/i icbM Ha^a/iHMfl e/ieMeHT, tail - yKa3aTe/i KbM 
nocneflHMfl e/ieMeHT v\ count - 6pofl4 3a e/ieMeHTMTe. 

C"b3flaBaMe cm m KOHCTpyKTop: 



public DynamicList ( ) { 
this . head = null ; 
this. tail = null; 
this. count = 0; 

} 



ripn n"bpB0Ha4a/iH0 KOHcrpyi/ipaHe cni/icbKvr e npa3eH v\ 3aT0Ba head = tail 

— null M count=0. 

IHe pea/iM3npaMe bcm^km ochobhm onepaunn: flo6aBAHe m npeMaxBaHe Ha 
e/ieMeHTM, KaKTO m TbpceHe Ha e/ieMeHT. 

fla 3ano4HeM c onepaunaTa flo6aBAHe. e oTHOci/rre/iHo npocTa: 



/ ■*• * 

* Add element at the end of the list 

* @param item - the element you want to add 
*/ 

public void add (Object item) { 
if (head == null) { 

// We have empty list 
head = new Node (item); 
tail = head; 
} else { 

// We have non-empty list 

Node newNode = new Node(item, tail); 

tail = newNode; 
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} 

count++; 

} 



Pa3r/ie>KflaT ce flBa ony^a^: npa3eH crmcbK m Henpa3eH crmcbK. M b flBaTa 
c/iy^afl ce cTpeM mm fla flo6aBi/iM e/ieMeHTa b Kpaa Ha crmcbKa v\ cnefl 
Ao6aBflHeTO bcm^km npoMeH/iMBM (head, tail v\ count fla MMaT KopeKTHi/i 
ctomhoctm). 

C/ieflBa onepaunflTa M3TpnBaHe no MHfleKc. Ta e 3Ha4MTe/iH0 no-c/io>KHa ot 
flo6aBAHeTo: 



* Removes and returns element on the specific index 

* @param index - the index of the element you want to remove 

* @return the removed element 

* @exception IndexOutOf BoundsException - when index is invalid 
*/ 

public Object remove (int index) { 
if ( index>=count | j index<0) { 

throw new IndexOutOf BoundsException ( 
"Invalid index: " + index) ; 

} 



// Find the element at the specified index 

int currentlndex = 0 ; 

Node currentNode = head; 

Node prevNode = null; 

while (currentlndex < index) { 

prevNode = currentNode; 

currentNode = currentNode . next ; 

currentlndex++ ; 

} 

/ / Remove the element 

count--; 

if (count==0) { 

head = null; 

tail = null; 
} else if (prevNode == null) { 

head = currentNode . next; 
} else { 

prevNode . next = currentNode . next ; 

} 

return currentNode . element ; 



ri"bpBo ce npoBepflBa fla/in noco^eHMAT 3a M3TpnBaHe MHfleKc cbmecrBVBa m 
aKO He cbiuecTByBa ce xBtp/ia noflxoflfliuo MSK/iroLieHne. C/ieflTOBa ce HaMupa 
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e/ieMeHTbT 3a M3TpnBaHe 4pe3 npnflBM>KBaHe ot Ha^a/iOTO Ha crmcbKa K"bM 
c/ieflBaiunfl e/ieMeHT index Ha 6pofi rivm. C/iefl KaTO e HaMepeH e/ieMeHTbT3a 

M3TpMBaHe (currentNode), TOM Ce M3TpMBa KaTO Ce pa3me>KflaT 3 B"b3M0>KHM 

cny<-\aa: 

- CrmcbKbT ocTaBa npa3eH c/iefl M3TpnBaHeTo -> M3TpnBaMe u,env\n cni/icbK 
(head = null; tail = null). 

- E/ieMeHTbT e b Ha^a/iOTO Ha crmcbKa (HHMa npeaxoaeH) -> npaBMM head 
fla C04M e/ieMeHTa BeflHara cnep, v\3Tpv\jv\a (v\nv\ b 4acTH0CT KbM null, 
aKO HflMa TaK"bB). 

- E/ieMeHTbT e b cpeaaTa v\nv\ b Kpaa Ha cni/icbKa -> Haco^BaMe e/ieMeHT 
npeflu Hero fla co4M KbM eneMenra c/iefl Hero {v\nv\ b MacTHOCT KbM 
null, aKO HflMa c/ieflBam). 

C/ieflBa pea/iM3aunflTa Ha M3TpnBaHeT0 Ha e/ieMeHT no ctomhoct: 



* Removes the specified item and return its index 

* @param item - the item for removal 

* @return the index of the element or -1 if does not exist 
*/ 

public int remove (Object item) { 

/ / Find the element containing searched item 

int currentlndex = 0; 

Node currentNode = head; 

Node prevNode = null; 

while (currentNode != null) { 

if ( (currentNode . element ! =null && 

currentNode . element . equals (item) ) | 
( currentNode . element==null ) && ( item==null ) ) { 
break; 

} 

prevNode = currentNode; 
currentNode = currentNode . next ; 
currentlndex++ ; 

} 

if (currentNode != null) { 

// Element is found in the list. Remove it 

count--; 

if (count==0) { 

head = null; 

tail = null; 
} else if (prevNode == null) { 

head = currentNode .next; 
} else { 

prevNode . next = currentNode . next ; 

} 
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return current Index; 
} else { 

// Element is not found in the list 
return -1; 

} 

} 



M3TpnBaHeT0 no ctomhoct Ha e/ieMeHT pa6o™ KaTO M3TpnBaHeT0 no MHfleKc, 
ho MMa 2 oco6eHOCTn: TbpceHMAT e/ieMeHT MO>Ke v\ fla He cbmecrBVBa v\ TOBa 
Ha/iara flon"b/iHMTe/iHa npoBepKa; b cnncbKa MO>Ke fla MMa e/ieMeHTM cbc 
ctomhoct null, komto Tpa6Ba fla npeflBMflMM m o6pa6oTi/iM no cneuna/ieH 
Ha^MH (BM>KTe b KOfla). 3a fla pa6oTM KopeKTHO M3TpnBaHeTo, e Heo6xoflMMo 
e/ieMeHTMTe b MacuBa fla ca cpaBHMMM, T.e. fla MMaT KopeKTHO pea/iM3npaH 
MOflaTa equals () OT java. lang. Object. 

no-flo/iy flo6aBAMe m onepaunnTe 3a TbpceHe m npoBepKa fla/in ce c"bfl"bp>Ka 
flafleH e/ieMeHT: 



I -k * 

* Searches for given element in the list 

* @param item - the item you are searching for 

* @return the index of the first occurrence of 

* the element in the list or -1 when not found 
*/ 

public int indexOf (Obj ect item) { 
int index = 0; 
Node current = head; 
while (current != null) { 

if ( (current . element ! =null && current . element . equals (item) ) 
I (current . element ==null) && ( item==null ) ) { 
return index; 

} 

current = current.next; 
index++; 

} 

return -1; 

} 

/ -k * 

* Check if the specified element exist in the list 

* @param item - the item you are searching for 

* @return true if the element exist or false otherwise 
*/ 

public boolean contains (Object item) { 
int index = indexOf ( item) ; 
boolean found = (index != -1); 
return found; 

} 
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TbpceHeTO Ha e/ieMeHT pa6oTM iokto b MeTOfla 3a M3TpnBaHe: 3ano4Ba ce 
OTHa^a/iOTO Ha crmcbKa m ce npepaBHT nocneflOBaTe/iHo c/ieflBaiunTe eflMH 
c/iefl flpyr e/ieMeHTi/i flOKaTo He ce cTurHe flo Kpaa Ha cni/icbKa. 

OcTaHaxa om.e ABa cpaBHMTe/iHO /iecHM MeTOfla - aocrbn p,o enetAem no 
MHfleKc m M3B/iM4aHe Ha flt/i^MHaTa Ha cnncbKa (6poa e/ieMeHTM): 



* @param index - the position of the element [0 ... count-1] 

* @return the object at the specified index 

* @exception IndexOutOf BoundsException - when index is invalid 
*/ 

public Object elementAt ( int index) { 
if ( index>=count | | index<0) { 

throw new IndexOutOf BoundsException ( 
"Invalid index: " + index) ; 

} 

Node currentNode = this. head; 
for (int i = 0; i < index; i++) { 
currentNode = currentNode . next ; 

} 

return currentNode . element ; 



* @return the actual list length 
*/ 

public int getLength() { 
return count; 

} 



HeKa HaKpaa bmamm Haujua npuMep, T03M n"bT pea/iM3npaH 4pe3 AMHaMi/meH 

CB"bp3aH CnMCbK. 



public static void main ( String [ ] args) { 

DynamicList shoppingList = new DynamicList ( ) ; 
shoppingList .add ("Milk") ; 
shoppingList . add ( "Honey" ) ; 
shoppingList . add ( "Olives ") ; 
shoppingList .add ("Beer") ; 
shoppingList . remove ( "Olives" ) ; 
System . out .println ( "We need to buy : " ) ; 
for (int i=0; i<shoppingList . getLength ( ) ; i++) { 
System . out .println (shoppingList . elementAt ( i) ) ; 

} 

System . out .println ( "Do we have to buy Bread? " + 
shoppingList . contains ( "Bread") ) ; 
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KaKTO m o^aKBaMe, pe3y/iTaTbT e cbmi/iflT KaKTo npn pea/iM3aunflTa Ha cni/icbK 
4pe3 MacuB: 



Ti 7 Tw—t 

Problems O Javadoc @ Console S3 



< terminated > CustomArraylist [Java Application] 



We need to buy: 

Milk 

Honey 

3eer 

Do we have to buy Bread? fal3e 



Jj 



ToBa noKa3Ba, <-\e MO>KeM fla pea/iM3npaMe eflHa m cbma a6cTpaKTHa crpyK- 
Typa ot flaHHM no cbyHflaMeHTa/iHO pa3/iM4HM Ha^MHn, ho b KpafiHa cMeTKa 
no/i3BaTe/iMTe Ha CTpyKTypaTa ha Ma fla 3a6e/ie>KaT pa3/iMKa b pe3ynraTMTe 
npn M3 no/13 BaHeTO v\. EflMHCTBeHaTa pa3/iMKa me e b cKopocira Ha pa6oTa m b 
o6eMa Ha 3aeMaHaTa naMeT. 

ABOMHO CBl>p3aHM CnMC"bL(M 

C"biuecTByBa v\ t. Hap. abomho CBi>p3aH cnMCbK (flBycB"bp3aH cnnctK), npn 

KOMTO BCeKM e/ieMeHT Cbfl"bp>Ka CTOMHOCTTa CM M flBa yKa3aTe/lfl - K"bM 

npeflxofleH m icbM cneflBam. e/ieMeHT (mjim null, aKO HHMa TaKbB). ToBa hm 
no3BO/iflBa fla o6xo>KflaMe cnncbKa, KaKTO Hanpefl TaKa m b o6paTHa nocoKa. 
ToBa no3BO/iflBa hhkom onepaunn fla 6"bflaT pea/iM3npaHn Ma/iKO no-JiecHO. 
Eto KaK M3r/ie>Kfla flBycBtpsaHMHT cnnctK b naMeira: 
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K/iacbT ArrayList 

Cnefl KaTO ce 3ano3HaxMe c hhkom ot ocHOBHMTe pea/iM3aunM Ha cnncbUMTe, 
me ce cnpeM Ha K/iacoBeTe b Java, komto hm npeflOcraBHT cnncb^HM crpy k- 

TypM "Ha TOTOBO". l~l"bpBMflT OT TAX e KTiaCbT ArrayList, KOMTO npeflCTaB/lflBa 

flMHaMM4H0-pa3iiJMpaeM MacuB. Tom e pea/iM3MpaH no cxofleH Ha^MH cbc 
cTaTM'-iHaTa pea/iM3auMa Ha cnMCbK , kohto pa3meflaxMe no-rope. MMaMe 
B"b3M0>KH0CT fla flo6aBHMe, npeMaxBaMe m TbpcMM eneMemv\. Hakom no-Ba>KHM 
MeTOflM, komto MOweM fla M3no/i3BaMe ca: 

- add(Object) — flo6aBHHe Ha hob e/ieMeHT 
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- add(index, object) - flo6aBAHe e/ieMeHT Ha onpefle/ieHO macto 

(MHfleKC) 

- size() - Bptma 6pofl Ha e/ieMeHTMTe b cnncbKa 

- remove (Object) - npeMaxBaHe onpefle/ieH e/ieMem" 

- remove (index) - npeMaxBaHe Ha e/ieMeHTa Ha onpefle/ieHO macto 

(MHfleKC) 

- clear () - M34MCTBaHe Ha cnncbKa 

KaKTO BMflflXMe, eflMH ot ocHOBHMTe npo6/ieMn npn Ta3M pea/iM3aunfl e npeo- 
pa3MepaBaHeT0 Ha BvrpeLUHi-ifl MacuB npn flo6aBHHeTO m npeMaxBaHeTO Ha 
e/ieMeHTM. B K/iaca ArrayList npo6/ieMvr e peiueH qpe3 npeflBapnTe/iHO 
c"b3flaBaHe Ha no-ron^M MacuB, komto hm npeflOcraBH bt^mokhoct fla flo6a- 
BflMe e/ieMeHTM, 6e3 fla npeopa3MepflBaMe MacuBa npn bchko flo6aBAHe v\nv\ 
npeMaxBaHe Ha eneMemw. C/iefl Ma/iKO me o6achmm TOBa b geTav\nv\ . 

K/iacijT ArrayList - npMMep 

B K/iaca ArrayList MO>KeM fla 3ani/icBaMe bca KaKBM e/ieMeHTM - 4nc/ia, 
cmmbo/ihm HM30Be m flpyri/i o6eKTM. Eto eflMH Ma/i"bK npuMep: 

import j ava . util .ArrayList ; 
import j ava . util . Date; 

public class ArrayListExample { 

public static void main ( String [ ] args) { 
ArrayList list = new ArrayList (); 
list .add ("Hello" ) ; 
list .add (5) ; 
list. add(3. 14159) ; 
list, add (new DateO); 

for (int i=0; Klist . size ( ) ; i++) { 
Object value = list.get(i); 

System. out .printf ( "Index=%d; Value=%s\n", i, value); 

} 

} 

} 



B npi/iMepa c"b3flaBaMe ArrayList m 3anncBaMe b Hero hako/iko e/ieMeHTa ot 
pa3/lM4HM TMnOBe: String, int, double M Date. C/iefl TOBa MTepupaMe no 
e/ieMeHTMTe v\ rn OTne^aTBaMe. Ako M3n"b/iHMM npuMepa, me no/iy^MM c/ieflHua 
pe3y/iTaT: 



lndex=0; Value=Hello 
Index=l; Value=5 
Index=2; Value=3 . 14159 
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Index=3; Value=Sat Nov 29 23:17:01 EET 2008 



ArrayList c micsia - npMMep 

Ako MCKaMe fla cm HanpaBMM MacuB ot 4nc/ia v\ cnefl TOBa fla o6pa6oTMM 
4nc/iaTa, npuMepHO fla HaMepuM TaxHaTa cyMa, ce Ha/iara fla npeo6pa3VBaMe 
Tuna Object KbM hmc/io, 3aiflOTO ArrayList He MO>Ke fla na3M 4nc/ia v\ na3M 
BMHarn o6eKTM. Eto npi/iMepeH koa, komto cyMupa e/ieMeHTMTe Ha ArrayList: 



ArrayList list = new ArrayList (); 
list .add (2) ; 
list .add (3) ; 
list .add (4) ; 
int sum = 0; 

for (int i=0; Klist . size ( ) ; i++) { 

Integer value = (Integer) list. get (i); 
sum = sum + value . intValue () ; 

} 

System . out .println (" Sum = " + sum); 
// Output: Sum = 9 



Ako nycHeTe ropHi/m npi/iMep b Eclipse, me nony-ii/iTe MHoxecrBO 3a6e/ie>KKM, 
MflBaiflu ot KOMnn/iaTopa, komto bm HanoMHAT, <-\e no/i3BaTe HenapaMeTpn- 
3npaH Tun Ha flaHHMTe, KoeTO He e flo6pa npaKTMKa. ripeflu fla bm noKa>KeM 
oiue npuMepn 3a pa6oTa c K/iaca ArrayList me fla bm 3ano3HaeM c eflHa 
KOHuenunfl b Java, Hape^eHa " Lua6.no hhm TunoBe flaHHM". Ta flaBa bt^mok- 
hoct fla ce napaMeTpn3npaT cnncbUMTe v\ KO/ieKUMMTe b Java v\ y/iecHABa 
3Ha4MTe/iH0 pa6oTaTa cthx. 

UJa6/iOHHM K/iacoBe (generics) 

KoraTO M3no/i3BaMe K/iaca ArrayList, a m bcm^km K/iacoBe, MMn/ieMeHTupaiflu 
MHTepcjjeMca java.utii.List, ce c6/i"bCKBaMe c npo6/ieMa, komto BMflaxMe 
no-rope: KoraTO flo6aBHMe hob e/ieMem" ot flafleH K/iac Hue ro npeflaBaMe 
KaTo o6eKT ot Tun object. KoraTO no-K"bCHo TbpcuM flafleH e/ieMem", Hue ro 
no/iy^aBaMe KaTo object v\ ce Ha/iara fla ro npeBtpHeM b M3xoflHMfl Tun. He 
hm ce rapaHTupa, o6a4e, <-\e bcm^km eneMemw b cnncbKa me 6"bflaT ot eflMH v\ 
chiu, Tun. OcBeH TOBa npeBptmaHeTO ot eflMH Tun b flpyr OTHeMa BpeMe, KoeTO 
3a6aBa i/13/imluho nsnt/iHeHneTO Ha nporpaMaTa. 

3a cnpaBHHe b onucaHMTe npo6/ieMM Ha noMom MflBaT Lua6.no HHkrre K/iacoBe. 
06pa3HO Ka3aHo Te ca Lua6/iOHn cb3flafleHM fla pa6oTHT c eflMH v\nv\ hhkojiko 
Tuna, KaTo npn c"b3flaBaHeT0 cm Hue yKa3BaMe KaK"bB to^ho twi o6eKTM me 
cbxpaHABaMe b tax. Cb3flaBaHeT0 Ha MHCTaHuna ot flafleH wa6/iOHeH Tun, 
npuMepHO GenericType, cTaBa KaTo b c^yneHM cko6m ce 3aflafle Tuna, ot 
komto Tpa6Ba fla 6"bflaT e/ieMeHTi/rre My: 
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GenericType<T> instance = new GenericType<T> ( ) ; 



T03M Tun t M0>Ke fla 6"bfle BceKM Hac/ieflHMK Ha K/iaca java.iang. object, 
npuMepHo string M/in Date. rioHewe 4nc/iaTa He ca o6eKTM v\ He HacneflHBaT 
K/iaca object, aKo Tpa6Ba fla rn M3no/i3BaMe KaTO Tun b iua6/iOHeH K/iac, 
Tpa6Ba fla M3no/i3BaMe cbOTBeTHi/m mm o6BMBaifl (wrapper) K/iac. TaKa BMecTo 
npuMMTMBHMfl Tun int Tpa6Ba fla no/i3BaMe K/iaca integer, a BMecTo Tuna 
boolean Tpa6Ba fla no/i3BaMe K/iaca Boolean. Eto hako/iko npuMepa: 



ArrayList<Integer> intList = new ArrayList<Integer> ( ) ; 
ArrayList<Boolean> boolList = new ArrayList<Boolean> ( ) ; 
ArrayList<Double> realNumbersList = new ArrayList<Double> ( ) ; 



Hei<a cera pa3meflaMe hakom ot Lua6.no HHMTe KO/ieKunn b Java. 
K/iacbT ArrayList<T> 

ArrayList<T> e Lua6/lOHHMflT BapnaHT Ha ArrayList. \~\pv\ MHML4Ma/lM3aUMflTa 
Ha o6eKT ot ™n ArrayList<T> yKa3BaMe Tuna Ha e/ieMeHTMTe, komto me 
cbAtpwa cnncbKa, t. e. 3aMecTBaMe 03Ha4eHMfl c t Tun c hakom mctmhckm ™n 
flaHHM (HanpuMep 4Mc.no v\nv\ ctpmht). 

HanpuMep MCKaMe fla cb3flafleM cnncbK ot ue/io^nc/ieHM enetAemv\. Mo>KeM fla 
ro HanpaBMM no c/ieflHua Ha^MH : 



ArrayList<Integer> genericList = new ArrayList<Integer> ( ) ; 



C"b3flafleHMAT no T03M Ha^MH cnncbK M0>Ke fla npi/ieiwa KaTO ctomhoctm Lie/in 
4nc/ia, ho He M0>Ke m flpyrn o6eKTM, HanpuMep cmmbo/ihm HM30Be. Ako ce 

OnMTaMe fla fl06aBI/IM KbM ArrayList<Integer> 06eKT OT TMn String, Lfle 

no/iy^MM rpeiuKa no BpeMe Ha KOMnmiaLii/m. Hpe3 iua6/iOHHMTe TunoBe 
KOMnn/iaTop"bT Ha Java hm na3M ot rpewKi/i npn pa6oTa c KO/ieKunn. 

3a6e/ie>KeTe, <-\e He noco^BaMe Tuna int, a HeroBna o6BMBam Tun integer. 
ripn^MHaTa 3a TOBa e cfiaKTbT, <-\e iua6/iOHMTe npneMaT KaTO napaMeTbp caMo 
pecjjepeHTHM TunoBe (o6eKTM) m He MoraT fla pa6oTHT c o6nKHOBeHM ctom- 
hocthm TunoBe, komto He ce na3flT b flMHaMM4HaTa naMeT. no ra3v\ npn^nHa 
no/i3BaHeTO Ha ArrayList<string> cTaBa flupeKTHO, a no/i3BaHeTO Ha cnncbK 
ot int m/im double M3MCKBa fla no/i3BaMe cbOTBeTH MTe o6BMBaifln TunoBe: 
ArrayList<Integer> M ArrayList<Double>. 

K/iaci>T ArrayList - npeflCTaBAHe npe3 mscmb 

K/iacbT ArrayList ce npeflCTaBfl b naMeira KaTO MacuB, ot komto eflHa 4acr 
cbxpaHABa e/ieMeHTMTe My, a ocTaHa/iMTe ca cbo6oahm m ce na3HT KaTO 
pe3epBHM. B/iaroflapeHne Ha pe3epBHMTe npa3HM eneMemw b MacuBa onepa- 
UMaTa flo6aBAHe no^Tn BMHarn ycn^Ba fla flo6aBM hobma e/ieMeHT 6e3 fla 
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pa3Lui/ipflBa (npeopa3MepaBa) MacuBa. noHHKora, pa36npa ce, ce Ha/iara 
npeopa3MepaBaHe, ho noinewe bchko npeopa3MepflBaHe yBflBOHBa pa3Mepa Ha 
MacuBa, TOBa ce c/iyMBa TO/iKOBa pflflKO, <-\e MO>xe fla ce npeHe6perHe Ha cjDOHa 
Ha 6pofl flo6aBAHMfl. Mo>KeM fla cm npeflCTaBMM eflMH ArrayList KaTO MacuB, 
komto MMa HflKaKtB Kanau^TeT m sant/iHeHOCT flo onpefle/ieHO hmbo: 

Capacity 
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length o - li used buffer unused 

capacity () = 15 (sjze()) buffer 

B/iaroflapeHne Ha pe3epBH0T0 npocTpaHCTBO b MacuBa, cbxpaHHBam e/ieMeH- 
TMTe Ha K/iaca ArrayList<T>, tom e MSK/iKjLiMTe/iHO yflo6Ha CTpyKTypa ot 
flaHHM, KoraTO e Heo6xoflMMO 6"bp30 flo6aBAHe Ha e/ieMeHTM, M3B/iM4aHe Ha 
BCM4KM e/ieMeHTM m npflK flocrbn flo flafleH e/ieMeHT no MHfleKc. 

Mo>Ke fla ce Ka>Ke, <-\e ArrayList<T> cb^eTaBa flo6pnTe cTpaHM Ha cnncbUMTe 
m MacuBMTe - 6"bp30 flo6aBAHe, npoMeH/iMB pa3Mep v\ flupeKTeH flocTbn no 

MHfleKC. 

K/iaci>T ArrayList - mctmhcko npeflCTaBJiHe b naMeira 

Ako Tpa6Ba fla CMe to^hm, Tpa6Ba fla 0T6e/ie>KMM, <-\e ropHaTa KapTMHKa 

BCbLflHOCT He 0Tpa3flBa T04H0T0 npeflCTaBflHe Ha K/iaca ArrayList<T> B 

naMeira. npn^nHaTa 3a TOBa e, <-\e b Java HHMa mctmhckm iua6/iOHHM TunoBe, 
a caMO MMMTauna Ha Ta km Ba . Bcm^km iua6/iOHHM TunoBe t M34e3BaT ome no 
BpeMe Ha KOMnM/iauna v\ ce npeo6pa3yBaT b object, t. e. flo/iHMTe Tpn 
flecjjMHMUMM c/iefl KOMnn/iaunfl cTaBaT a6co/iK)THO eflHaKBn: 



ArrayList<Integer> genericList = new ArrayList<Integer> ( ) ; 
ArrayList<Ob j ect> objList = new ArrayList<Ob j ect> ( ) ; 
ArrayList plainList = new ArrayList () ; 



Bcm4km napaMeTpnp3npaHM KO/ieKunn b Java ca BCbiflHOCT KO/ieKunn ot 
o6eKTM m no Ta3M npn^nHa pa6oTAT no-6aBHO, otko/ikoto MacuBMTe ot npuMM- 
tmbhm TunoBe (HanpMMep int[]). npn 3anncBaHeT0 Ha hob e/ieMeHT ot 
npuMMTMBeH Tun b ArrayList tom ce npeMecTBa b Ai/maMi/mHaTa naMeT. I~lpi/i 
flocTbn flo e/ieMeHT ot ArrayList, tom ce Bp"bifla KaTO o6eKT m c/iefl TOBa 
MO>Ke fla 6"bfle npeo6pa3yBaH o6paTHO icbM npMMMTMBeH Ti/m (HanpwMep ki>m 

4MC/10). 

HeKa CMe i/i3n"bJiHmin c/ieflHMa koa: 



ArrayList<Integer> list = new ArrayList<Integer> ( ) ; 
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list . add (2 
list . add (3 
list .add (4 
list . add (5 



McTMHCKaTa KapTMHKa, kohto 0Tpa3flBa npeflCTaBAHeTO Ha ArrayList 
naMerra e cneflHaTa: 



Stack 



ArrayList<Integer> 



ArrayList@42e816 



Heap 



Capacity 



0 1 2 3 4 5 6 



Integers 652dfe 



Integer@83a5fd 



Integer@a4fed6 



J 



unused 
buffer 



Integer@24f 56a 



Bn>Kfla ce, <-\e bch Ka OTfle/iHa ctomhoct Ha cnncbKa ot 4nc/ia e o6eKT ot Tun 
integer, pa3no/io>KeH b flMHaMM4HaTa naMeT (heap). B MacuBa ce na3HT He 
caMMTe ctomhoctm Ha e/ieMeHTMTe, a TexHMTe aflpecM (yKa3aTe/in). no Ta3M 
npn4MHa AOCTbrTbT flo e/ieMeHTMTe Ha ArrayList<integer> e no-6aBeH, 
OTKO/1KOTO flOCTbnVTflO e/ieMeHTMTe Ha int[] . 

Kora fla M3no/i3BaMe ArrayList<T>? 

KaKTo Be^e o6acHMXMe, K/iacvr ArrayList<T> M3no/i3Ba BvrpeujHO MacuB 3a 
ctxpaHeHMe Ha e/ieMeHTMTe, komto yflBOflBa pa3Mepa cm, KoraTO ce npent/iHM. 
Ta3M HeroBa cneuncjDMKa boam ao c/ieflHMTe oco6eHOCTn: 

- TtpceHeTO no MHfleKc CTaBa mhoto 6"bp30 - MO>xeM fla flocrbnBaMe c 
eflHaKBa ckopoct BceKM eflMH ot e/ieMeHTMTe He3aBMCMM0 ot o6mv\n mm 
6poM. 

- TtpceHeTo no ctomhoct Ha e/ieMem" pa6oTM c To/iKOBa cpaBHeHMa, 
ko/ikoto ca e/ieMeHTMTe, T.e. He e 6"bp30. 

- flo6aBAHeTo m npeMaxBaHeTO Ha e/ieMeHTM e 6aBHa onepauMa - KoraTO 
Ao6aBflMe m/im npeMaxBaMe e/ieMeHTM, oco6eHO, aKO Te He ce HaMMpaT b 
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Kpaa Ha cnncbKa, ce Ha/iara fla pa3MecTBaMe bcm^km ocTaHa/in e/ie- 
MeHTM, a TOBa e mhoto 6aBHa onepauna. 

- ripn ,qo6aBflHe noHHKora ce Ha/iara v\ yBe/iM4aBaHe Ha KanaunTeTa Ha 
MacuBa, KoeTO caMO no ce6e cm e 6aBHa onepauna, ho ce cnvHBa mhoto 
pflflKO m cpeflHaTa ckopoct Ha flo6aBHHe Ha e/ieMeHT KtM ArrayList He 
3aBncn ot 6pofl e/ieMeHTM, T.e. pa6oTM mhoto 6"bp30. 



M3no/i3BaMTe ArrayList<T>, KoraTO He onaKBaTe necTO 
BMbKBaHe m npeMaxBaHe Ha e/ieMeHTM, ho onaKBaTe fla 
flo6aBHTe hobm e/ieMeHTM b Kpan m/im no/i3BaTe e/ieMeHTirre 
no MHfleKC. 



npocTM MMc/ia b flafleH MHTepBa/i - npwMep 

C/iefl KaTO ce 3ano3HaxMe OTBvrpe c pea/iM3aunflTa Ha crpyicrypaTa cni/icbK n 
K/iaca ArrayList<T>, HeKa BMflMM KaK fla M3no/i3BaMe to3m K/iac. U4e pa3r/ie- 
flaMe npo6/ieMa 3a HaMnpaHe Ha npocnrre 4nc/ia b HHKaicbB MHTepBa/i. 3a 
ue/ua me M3no/i3BaMe c/ieflHi/m a/iropurbM: 



public static ArrayList<Integer> getPrimes (int start, int end) { 
ArrayList<Integer> primesList = new ArrayList<Integer> ( ) ; 
for (int num = start; num <= end; num++) { 
boolean prime = true; 

for (int div = 2; div <= Math . sqrt (num) ; div++) { 
if (num % div ==0) { 
prime = false; 
break; 

} 

} 

if (prime) 

primesList . add (num) ; 

} 

return primesList; 

} 

public static void main ( String [ ] args) { 

ArrayList<Integer> primes = getPrimes (200, 300); 
for (int p : primes) { 

System . out .printf ( "%d ", p) ; 

} 

System . out .print In ( ) ; 

} 



Ot MaTeMaTMKaTa 3HaeM, 4e aKO eflHO 4mc/io He e npocTo, to cbmecrByBa 
noHe eflMH p,env\ren b MHTepBa/ia [2 ...k opeH KBaflpaTeH OTflafleHOTO mmc/io]. 
Tohho TOBa M3no/i3BaMe b npuMepa no-rope. 3a bchko mmc/io TbpcuM fla/in 
MMa fle/iMTe/i b to3m MHTepBa/i. Ako cpeiflHeM, to 4mc/ioto He e npocTo v\ 
MO>KeM fla npofl"b/i>KMM cbc c/ieflBaiflOTO. nocTeneHHO 4pe3 flo6aBHHe Ha 
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npocTM 4nc/ia n"b/iHMM cnncbKa, c/iefl KoeTO ro o6xo>KflaMe m ro i/i3Be>KflaMe Ha 
eKpaHa. Eto ro v\ i^xoflvr ot ropHna koa: 



ll Problems @ Javadoc (D Console 



<terminated> P rimes [Java Application] C:\Program Files\J ava\jdkl. 6.0_07\bin\javaw.exe (09 



211 223 227 229 233 239 241 251 257 263 269 271 277 281 283 293 



06eflMHeHne m ceneHne Ha crmcbuii - npwMep 

HeKa cera pa3r\neflaMe eflMH no-MHTepeceH npi/iMep. MMaMe 3a u,en fla 
HanniueM nporpaMa, kohto Mo>Ke fla HaMupa o6eflMHeHMflTa v\ ce^eHMflTa Ha 
flBe MHO>KecTBa 4nc/ia. 



06eflMHeHne 



CeneHne 





Mo>KeM fla npneMeM, 4e MMaMe flBa crmcbKa v\ MCKaMe fla B3eMeM e/ieMeHTMTe, 
komto ce HaMnpaT m b flBaTa eflHOBpeMeHHO (ce^eHne) v\nv\ TbpcuM Te3M, 
komto ce HaMnpaT noHe b eflMHMfl ot flBaTa (o6eflMHeHne). 

HeKa pa3meflaMe eflHo B"b3M0>KH0 peiueHne Ha 3afla4aTa: 



public static ArrayList<Integer> union (ArrayList<Integer> 
firstList, ArrayList<Integer> secondList) { 
ArrayList<Integer> union = new ArrayList<Integer> ( ) ; 
union. addAll ( firstList) ; 



for (Integer item : secondList) { 
if (! union . contains ( item) ) { 
union . add ( item) ; 

} 

} 

return union; 



public static ArrayList<Integer> intersect (ArrayList<Integer> 
firstList, ArrayList<Integer> secondList) { 
ArrayList<Integer> intersect = new ArrayList<Integer> ( ) ; 
for (Integer item : firstList) { 
if (! secondList . contains (item) ) { 
intersect . add (item) ; 

} 

} 
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return intersect; 

} 

public static void printList (ArrayList<Integer> list) { 
System . out .print (" { "); 
for (Integer item : list) { 

System. out .print (item) ; 

System . out .print ( " "); 

} 

System . out .print In ( " } " ) ; 

} 

public static void main ( String [ ] args) { 

ArrayList<Integer> firstList = new ArrayList<Integer> ( ) ; 

f irstList . add ( 1 ) ; 

firstList . add (2) ; 

firstList . add ( 3) ; 

firstList. add(4) ; 

firstList . add ( 5) ; 

System . out .print (" firstList = "); 
printList ( firstList) ; 

ArrayList<Integer> secondList = new ArrayList<Integer> ( ) ; 
secondList .add (2 ) ; 
secondList .add (4 ) ; 
secondList .add (6) ; 

System. out .print ("secondList = "); 
printList (secondList) ; 

ArrayList<Integer> unionList = union (firstList, secondList); 
System. out .print ("union = "); 
printList (unionList) ; 

ArrayList<Integer> intersectList = 

intersect ( firstList, secondList) ; 
System. out .print ("intersect = "); 
printList (intersectList) ; 



llporpaMHaTa ziornKa b TOBa peiueHne flupeKTHO c/ieflBa onpefle/ieHMATa 3a 
o6eflMHeHne m ce^eHne Ha m HoxecTBa . no/i3BaMe onepaunnTe TbpceHe Ha 
e/ieMeHT b cnnctK m flo6aBAHe Ha e/ieMeHT K"bM cnncbK. 

me peiuMM npo6/ieMa no oiue eflMH Ha^MH: KaTO M3no/i3BaMe MeTOflMTe 
addAll (Collection c) M retainAll (Collection c) OT MHTepcfieMca java. 
util .Collection, KOMTO ArrayList MM n/ieMeHTkipa : 



public static void main ( String [ ] args) { 

ArrayList<Integer> firstList = new Array List<Integer> () ; 
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f irstList . add ( 1) ; 
f irstList . add ( 2 ) ; 
f irstList . add ( 3) ; 
firstList.add(4) ; 
f irstList . add ( 5) ; 

System . out .print (" f irstList = "); 
printList ( firstList) ; 

ArrayList<Integer> secondList = new ArrayList<Integer> ( ) ; 
secondList . add (2 ) ; 
secondList . add (4 ) ; 
secondList .add (6) ; 

System. out .print ("secondList = "); 
printList (secondList) ; 

ArrayList<Integer> unionList = new ArrayList<Integer> ( ) ; 

unionList . addAll (firstList) ; 

unionList. removeAll (secondList) ; 

unionList . addAll (secondList) ; 

System . out .print ( "union = "); 

printList (unionList) ; 

ArrayList<Integer> intersectList = new ArrayList<Integer> ( ) ; 
intersectList . addAll (firstList) ; 
intersectList . retainAll ( secondList ) ; 
System. out .print ("intersect = "); 
printList (intersectList) ; 



3a fla HanpaBMM ce^ei-me npaBMM c/ieflHOTo: c/iaraMe bcm^km e/ieMeHTM ot 
ntpBUfl cnncbK, c/iefl KoeTO npeMaxBaMe bcm^km e/ieMeHTM, komto He ce 

C"bfl"bp>KaT B"bB BTOpMfl (4pe3 retainAll ()) . 06eflMHeHMeT0 npaBMM KaTO 

Ao6aBMM e/ieMeHTMTe ot ntpBua cni/icbK, cnep, KoeTO npeMaxHeM bcm^km 
komto ce cbAtpwaT m b flBaTa (4pe3 removeAll () ), cnep, KoeTO flo6aBAMe 

BCM4KM e/ieMeHTM OT BTOpMfl CnMCbK. 

Pe3y/iTaTbT v\ OTflBeTe nporpaMM M3me>Kfla no eflMH m cbm Ha^MH : 



L*_ Problems 


(S> Java doc 


E Console ^ 
5S [Java Application] 


<terminated> ListsExampli 


firstList ={12 
secondLi3t = {24 
union = { 13 5 2 
intersect ={24 


3 4 5 } 
6 } 

4 6 } 
} 
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npeBptujiaHe Ha ArrayList b mscmb m o6paTHOTO 

T"bM KaTO K/iac"bT ArrayList<T> m MacuBMTe mho ro cm npn/in^aT, 4ecTo ce 
Ha/iara fla npeo6pa3yBaMe ot ArrayList<T> KbM MacuB t[] m o6paTHOTO. 3a 
npeo6pa3yBaHeTO Ha MacuB k^m ArrayList ha Ma craHflapTeH MeTOfl v\nv\ 
KOHCTpyKTop. 3a o6paTHOTo npeo6pa30BaHne MMa cMcreMeH MeTOfl toArrayO, 
ho tom MMa hakom oco6eHocTM: M3MCKBa fla My ce noflafle KaTO napaMeTbp 
pe3y/iTaTHMAT MacMB m c/iefl TOBa fla ce M3B"bpiuM npeo6pa30BaHMe Ha 
BtpHaTaTa ctomhoct. HeKa bmamm Te3M npeo6pa30BaHMfl BfleMCTBMe: 



ArrayConversions . java 



import j ava . util .ArrayList ; 
import j ava . util .Arrays ; 

public class ArrayConversions { 

public static void main ( String [ ] args) { 
int[] arr = new int[] {1, 2, 3}; 

/ / Convert the array to ArrayList 
ArrayList<Integer> list = 

new ArrayList<Integer> (arr . length) ; 
for (int i=0; i<arr. length; i++) { 

list .add (arr [i] ) ; 

} 

/ / Append new number to the ArrayList 
list .add (4) ; 

// Convert the ArrayList to array 
Integer [] ints = 

( Integer []) list . toArray (new Integer [ list . size ()]) ; 

/ / Print the array 

System. out .println (Arrays . toString (ints) ) ; 

} 

} 



Ako M3n"b/i hmm nporpaMaTa, me no/iy^MM c/ieflHMa pe3y/iTaT: 



[1, 2, 3, 4] 



3a cbwa/ieHMe b Java iua6/iOHHMTe K/iacoBe m MacMBMTe He ca M3MMc/ieHM 
flo6pe ( Ka kto e HanpaBeHO b .NET, JavaScript m PHP) m nopaflM TOBa HflMaMe 
AMpeKTHa cbBMecTMMocT Me>Kfly ArrayList m MacMB. OcTaBa hm fla ce 
HaflflBaMe hakom fleH Ha Sun m Ha Java o6iuecTBOTo fla mm flOMfle aK"b/ia m fla 
nonpaBHT rpeiuKaTa cm. flo ToraBa me npeMMHaBaMe Me>KflyMacMBM m cnMCbUM 
P"b4Ho, KaKTo b npMMepa no-rope. 
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K/iacbT LinkedList<T> 

T03M K/iac npeflCTaB/iflBa flMHaMM4Ha pea/iM3aunfl Ha flBycB"bp3aH cni/icbK. 
E/ieMeHTMTe My na3HT MHcjDopMaunfl 3a o6eKTa, komto cbxpaHHBaT, v\ yKa3aTe/i 
K"bM c/ieflBaiMMfl m npeflniuHna e/ieMei-rr. 

Kora fla M3no/i3BaMe LinkedList<T>? 

Bi/iflflXMe, <-\e flMHaMM4HaTa m cTaTM4HMTe pea/iM3aunM MMaT cneuncjDMKa no 
OTHOiueHMe 6"bp30fleMCTBne Ha pa3/iM4HMTe onepaunn. C omefl Ha crpyKTy- 
paTa Ha cB"bp3aHna cnncbK Tpa6Ba fla MMaMe npeflBMfl c/ieflHOTo: 

- flo6aB3HeTo Ha eneMemw b LinkedList cTaBa mhoto 6"bp30 - He3aBM- 
cmmo ot 6poa Ha e/ieMeHTMTe. 

- Mo>KeM fla flo6aBAMe 6"bp30 b Ha^a/iOTO m b Kpaa Ha cnncbKa (3a 

pa3/lMKa OT ArrayList<T>). 

- TbpceHeTO Ha e/ieMeHT no MHfleKc mii/i no cbfltpxaHne b LinkedList e 
6aBHa onepaunfl, TbM KaTo ce Ha/iara fla o6xo>KflaMe bcm^km e/ieMemn 
noc/ieflOBaTe/iHO KaTO 3ano4HeM ot Ha^a/iOTO Ha cnncbKa. 

- M3TpnBaHeT0 Ha e/ieMem" e 6aBHa onepauna, 3amoTO BK/iK)4Ba TbpceHe. 
Ochobhm onepauMM b K/iaca LinkedList<T> 

LinkedList<T> npnTexaBa cbiflMTe onepaunn KaTO ArrayList<T>, KoeTo 
npaBM flBaTa K/iaca B3anM03aMeHfleMM b 3aBMCMM0CT ot KOHKpeTHaTa 3afla4a. 
no-KtcHO me BMflMM, <-\e LinkedList<T> ce M3no/i3Ba m npn pa6oTa c onaiuKM. 

Kora fla no/i3BaMe LinkedList<T>? 

KaTO Ufl/10 K/iaCbT LinkedList<T> Ce M3nO/13Ba MHOTO pflflKO, 3aifl0T0 

ArrayList<T> BtpiuM cbiflaTa pa6oTa He no-6aBHO, a npefl/iara b flon"b/iHeHne 
m flpyrn 6"bp3M onepaunM. 

Ctck 

fla cm npeflCTaBMM hako/iko Ky64eTa, komto CMe HapeflM/iM eflHO Btpxy flpyro. 
MoweM fla c/iaraMe hobo Ky64e Ha Btpxa, KaKTo m fla MaxaMe HaM-ropHOTo 
Ky64e. M/iM fla cm npeflCTaBMM eflHa paK/ia. 3a fla M3BaflMM npM6paHMTe flpexM 

M/1M 3aBMBKM OT fl"bHOTO Ha paK/iaTa, Tpfl6Ba n"bpBO fla MaXHeM BCM4K0, KOeTO 

e Btpxy Tax. 

To4ho Ta3M KOHCTpyKUMfl npeflcraB/iflBa cTeKtT - MOxeM fla flo6aBAMe e/ie- 
MeHTM m fla M3B/iM4aMe noc/ieflHMAT flo6aBeH e/ieMem", ho He m npeflxoflHMTe 
(komto ca 3aTpynaHM nofl Hero). CreKvr e 4ecro cpemaHa m M3no/i3BaHa 
cTpyKTypa ot flaHHM. Ctck ce M3no/i3Ba m BvrpeujHO ot Java BMpiya/iHaTa 
ManiMHa 3a cbxpaHeHMe Ha npoMeH/iMBMTe b nporpaMaTa m napaMeTpMTe npM 

M3BMKBaHe Ha MeTOfl. 
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A6cTpa kth 3 CTpyKTypa a3hhm "ctck' 



CreKT»T npeflCTaB/iflBa CTpyKTypa ot flaHHM c noBefleHne "nocneflHMHT B/ia3"b/i 
n"bpBM M3/iM3a". KaKTo BMflflXMe b npuMepa c Ky64eTaTa, e/ieMeHTMTe MoraTfla 
ce flo6aB3T v\ npeMaxBaT caMo ot Btpxa Ha cTeKa. 

CrpyicrypaTa ot flaHHM cTeK cbmo Mowe fla MMa pa3/iM4HM pea/iM3aunM, ho 
Hue me ce cnpeM Ha flBeTe ochobhm - flMHaMM4HaTa m cTaTM4HaTa pea/in- 
3au,v\n. 

CTaTMneH CTeK (pea/i M 3a mm n c mbcmb) 

KaKTO m npn cTaTM4HMfl cnncbK m MoweM fla M3no/i3BaMe MacuB 3a na3eHe Ha 
e/ieMeHTMTe Ha CTeKa. MoweM fla MMaMe MHfleKc mjim yKa3aTe/i, komto co4m 
KbM e/ieMeHTa, komto ce HaMi/ipa Ha Btpxa. 06mkhob6ho npn 3an"b/iBaHe Ha 
MacuBa cneflBa 3ap,en9\ne Ha abomho noBe^e naMeT, KaKTO TOBa ce c/iyMBa npn 

CTaTM4HMfl cnMCbK (ArrayList). 

Eto KaK MoxeM fla cm npeflcraBMM eflMH CTaTMneH ctck: 



r 



Capacity 



Top 



T 



J 



unused 
buffer 

KaKTo i/i npi/i cTaTM4HMfl MacuB ce noflfltpxa CBo6oflHa 6y<£epHa naMeT c ue/i 
no-6"bp30 flo6aBAHe. 

CBi>p3aH CTeK (flMHaMHHHa pea/iM3auM$i) 

3a flMHaMM4HaTa pea/iM3aunfl me i/i3no/i3BaMe e/ieMemn, komto na3HT, ocBeH 
o6eKTa, m yKa3aTe/i KbM e/ieMeHTa, komto ce HaMMpa "no-flo/iy". Ta3M 
pea/iM3auMfl pewaBa orpaHM^eHMflTa, komto MMa cTaTM4HaTa pea/iM3auMfl 
KaKTO m Heo6xoflMMOCTra ot pa3UJMpflBaHe Ha MacMBa npM Hy>K,qa: 



Top 



42 




3 




71 




8 


Next 


Next 


Next 


Next 









null 



KoraTo creKvr e npa3eH, Btpxvr MMa ctomhoct null. npM flo6aB3He Ha hob 
e/ieMeHT, tom ce ,qo6aBfl Ha mhctoto, KbfleTo co>hm BtpxtT, c/iefl KoeTo Btpxvr 
ce Haco4Ba KbM hobma e/ieMem". ripeMaxBaHeTo cTaBa no aHa/iorM4eH Ha^MH. 
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K/iacbT Stack<T> 

B Java MoweM p,a M3no/i3BaMe K/iaca java.utii.stack<T>, npeaocraBfl 
CTpyKTypaTa ot flaHHM cTeK. M3no/i3BaHa e cTaTumnaTa MMn/ieMeHTaunfl KaTO 
B"bTpei±iHM5iT MacuB ce npeopa3Mepfl Ba npn Heo6xoflMMOCT. 

K/iaci>T Stack<T> - ochobhm onepaumi 

Pea/iM3npaHM ca bcm^km Heo6xoflMMM onepaunn 3a pa6oTa etc creK\ 

- push(T) - no3Bo/iflBa hm flo6aBAHeTO Ha hob e/ieMeHT Ha Btpxa Ha 
cTeKa 

- pop() - Bptma hm HaM-ropHMfl e/ieMeHT KaTO ro npeMaxBa oTCTeKa 

- peek() - Bptma HaM ropHMfl e/ieMeHT 6e3 fla ro npeMaxBa 

- size() - Bptma 6poa Ha e/ieMeHTi/rre b CTeKa 

- clear () - npeMaxBa bcm^km e/ieMeHTM 

- contains (T) - npoBepsiBa fla/in e/ieMeHTa ce cbfltpwa b CTeKa 

- toArrayO - Bp"bma MacuB, cbAtpwam e/ieMeHTMTe ot CTeKa 

M3no/i3BaHe Ha ctck - npMMep 

HeKa cera bmamm eflMH npocT npwwep KaK fla M3no/i3BaMe CTeK. U4e flo6aBMM 
HAKo/iKO e/ieMeHTa, cnep, KoeTO me rn B3eMe bcm^km m me rn i/i3Be,qeM Ha 

K0H30/iaTa. 



public static void main ( String [ ] args) { 

Stack<String> stack = new Stack<String> ( ) ; 
stack. push (" 1 . Ivan"); 
stack. push ("2 . Nikolay") ; 
stack . push ( "3 . Maria"); 
stack . push (" 4 . George"); 

System. out .println ("Top = " + stack . peek ()) ; 
while (stack . size ( ) > 0) { 

String personName = stack. pop ( ) ; 

System . out .println (personName) ; 

} 

} 



TbM KaTO cTeK"bT e crpyKTypa "nocneaeH B/ifl3"b/i - np"bB M3/ifl3"b/i", 
nporpaMaTa me M3Befle 3anncnTe b pea o6paTeH Ha peaa Ha Ao6aBflHeTO. Eto 

KaK HeMHMflT M3X0fl: 
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f= 7 7^_. 

H. Problems 0 Javadoc e Console 



<terminated> StackDemo [Java Application] 



Top = 4 . George 
4 . George 
3 . Maria 
2 . Nikolay 
1 . Ivan 



npoBepKa 3a ct>OTBeTCTBamw cko6m - npMMep 

fla pa3meflaMe c/ieflHaTa 3afla4a: MMaMe 4mc/iob M3pa3, Ha komto MCKaMe fla 
npoBepuM fla/in 6poaT Ha OTBapaiunTe cko6m e paBeH Ha 6poa Ha 3aTBapa- 
muTe. CneundpuKaTa Ha CTeKa hm no3BO/iflBa fla npoBepaBaMe fla/in CKo6aTa, 
koato CMe cpeiflHa/in MMa cbOTBeTCTBama 3aTBapflma. KoraTO cpeiflHeM OTBa- 
pam,a, a flo6aBAMe KbM CTeKa. npn cpemaHe Ha 3aTBapflifla BaflMM e/ieMem" ot 
CTeKa. Ako cTe kvt ocTaHe npa3eH npeflu Kpaa Ha nporpaMaTa, b MOMeHT, b 
komto Tpa6Ba fla M3BaflMM ome eflMH e/ieMeHT, 3Ha4M cKo6nTe ca HeKopeKTHO 
nocTaBeHM. CbmoTO Ba>KM i/i aKO HaKpaa b CTeKa ocTaHaT HflKaKBM e/ieMeHTM. 
Eto eflHa npuMepHa pea/iM3auna: 



public static void main ( String [ ] args) { 
String expression = 

"1 + (3 + 2 - (2+3) * 4 - ( (3+1) * (4-2) ) ) "; 
Stack<Integer> stack = new Stack<Integer> ( ) ; 
boolean correctBrackets=true; 



for (int index = 0; index < expression . length () ; index++) { 
char ch = expression . charAt ( index) ; 
if (ch == ' ( ') { 

stack. push (index) ; 
} else if (ch == ' ) ' ) { 
if (stack . isEmpty ( ) ) { 

correctBrackets=false; 
break; 

} 

stack . pop ( ) ; 

} 

} 

if ( ! stack. isEmpty ( ) ) 

correctBrackets=false; 
System . out .println ( "Are the brackets correct? " + 

correctBrackets) ; 



Eto KaK M3me>Kfla M3xofl"bT e npuMepHaTa nporpaMa: 



Are the brackets correct? true 
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Onaiima 

CTpyKTypaTa "onauiKa" e cb3flafleHa fla MOfle/iupa onaiuKM, KaTO HanpuMep 
onaiuKa ot 4aKamn flOKyMeHTM 3a npuHTupaHe, 4aKamn npouecu 3a flocrbn flo 
o6m pecypc v\ flpyrn. TaKMBa onawKi/i mhoto yflo6HO v\ ecTecTBeHO ce MOfle- 
zinpaT 4pe3 CTpyKTypaTa "onawKa". B onawKi/rre MoweM fla flo6aBHMe e/ie- 
MeHTM caMo HaM-0T3afl m fla M3B/iM4aMe e/ieMeHTM caMo ot Hafi-OTnpefl. 

HeKa, Hanpi/iMep, MCKaMe fla cm KynuM 6mieT 3a KOHuepT. Ako OTMfleM no- 
paHO me cm KynuM eflHM ot 6mie™. Ako o6a4e ce 3a6aBMM me Tpa6Ba fla ce 
HapeflMM Ha onawKaTa v\ fla M34aKaMe bcm^km xe/iaeiflu npeflu Hac fla cm 
KynflT 6n/ieTM. HflMaMe npaBO fla ce npepeflMM, 3amoTO oxpaHaTa me hm ce 
cKapa. ToBa noBefleHne e aHa/iorn4HO 3a o6eKTMTe b ATfl onawKa. 

A6cTpa kth 3 cTpyKTypa flaHHM "onaujKa" 

A6cTpa KTHaTa CTpyKTypa onawKa i/i3n"bJiHflBa yc/iOBneTO "rrbpBi/iflT B/ifl3"b/i 
n"bpBM M3/iM3a". flo6aBeHMTe e/ieMeHTM ce Hape>K,qaT b Kpaa Ha onawKaTa, a 
npn M3B/iM4aHe nopeflHi/iflT e/ieMem" ce B3MMa ot Ha^a/iOTO (maBaTa) m. 

KaKTo m npn cni/icbKa 3a CTpyKTypaTa ot flaHHM onawKa othobo e B"b3Mo>KHa 
CTaTM4Ha m flMHaMM4Ha pea/iM3aunfl. 

CTaTMHHa onaujKa (pea/in3aumi c MacMB) 

B CTaTM4HaTa onawKa othobo me M3no/i3BaMe MacuB 3a na3eHe Ha flaHHi/rre. 
ripn flo6aBAHe Ha e/ieMeHT tom ce flo6aBH Ha MHfleKca, komto cneflBa Kpaa, 
c/iefl KoeTO Kpaa 3ano4Ba fla co4i/i KbM hobo flo6aBeHMfl e/ieMeHT. I~lpi/i 
npeMaxBaHe Ha e/ieMem", ce B3MMa eneMenra, KbM komto co4m maBaTa, c/iefl 
KoeTO maBaTa 3ano4Ba fla co4i/i KbM c/ieflBaiflMfl e/ieMeHT. no to3m Ha^MH 
onawKaTa ce npi/iflBi/i>KBa KbM Kpaa Ha MacuBa. KoraTO cTurHe flo Kpaa, npn 
Ao6aBflHe Ha hob e/ieMem" tom ce flo6aBH Ha rrbpBO macto. Eto 3aiuo Ta3M 
MMn/ieMeHTaunfl ce Hapi/Na oiue 3au.nK.neHa onauiKa, TbM KaTO Muc/ieHO 
3a/ienaMe Ha^a/iOTo v\ Kpaa Ha MacuBa v\ onawKaTa o6nKa/ia b Hero: 





unused 
buffer 



V v ' 

unused 
buffer 
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CBi>p3aHa onaujKa (flUHaMMHHa pea/in3auii$i) 

flMHaMM4HaTa pea/iM3aunfl Ha onawKaTa mhoto npi/mi/ma Ha Ta3M Ha 

CB"bp3aHMfl CnMC"bK. E/ieMeHTMTe OTHOBO Cbfl"bp>KaT flBe HaCTM - o6eKTa M 

yKa3aTe/i icbM npeflmuHi/m e/ieMeHT: 



42 




3 




71 




8 


Next 


Next 


Next 


Next 









Tail 
null 



TyK o6aHe e/ieMeHTMTe ce flo6aBHT Ha onawKaTa, a ce B3eMaT ot r/iaBaTa, 
KaTO HAMaMe npaBO fla B3MMaMe v\nv\ flo6aBHMe eneMemw Ha flpyro Macro. 



MHTep4>eMCbT Queue<T> 

B Java ce M3no/i3Ba fli/iHaMi/mHaTa pea/iM3aunfl Ha onawKa 4pe3 MHTep<JpeMca 
Queue<T>. KaKTO BMflflXMe, MHTepcjDeMCMTe fleK/iapupaT onpefle/ieHM MeTOflu v\ 
CBOMCTBa (t. e. ATfl). ripn MHML4Ma/iM3auna Hue M3no/i3BaMe K/iaca 
LinkedList<T>, KaTO My yKa3BaMe fla MMa noBefleHne Ha onawKa, T.e. 
no/iynaBaMe MMn/ieMeHTauna cbc cB"bp3aHi/i e/ieMeHTM, kohto me npkrrewaBa 
MeTOflMTe Ha xapaKTepHM 3a onawKa. TyK othobo MO>KeM fla yKa>KeM Tuna Ha 
e/ieMeHTMTe, c komto me pa6oTMM, Thv\ KaTO onawKaTa v\ cBtpsaHMflT cnwcbK 
ca iua6/iOHHM TunoBe. 

MHTepcpeMCbT Queue<T> - ochobhm onepaumi 

Queue<T> hm npeflocraBfl ocHOBHMTe onepaunn xapaKTepHM 3a crpyKTypaTa 
onaujKa. Eto hakom ot 4ecro M3no/i3BaHMTe: 

- offer (T) - flo6aBfl e/ieMeHT HaKpaa Ha onawKaTa 

- poll () - B3MMa e/ieMeHTa ot Ha^a/ioTo Ha onawKaTa m ro npeMaxBa 

- peek() - Bptma e/ieMeHTbT ot Ha^a/ioTO Ha onawKaTa 6e3 fla ro 
npeMaxBa 

- clear () - npeMaxBa bcm^km eneMemw OTonawKaTa 

- contains (T) - npoBepflBa fla/in e/ieMeHTa ce cbfltpwa b onawKaTa 

M3no/i3BaHe Ha onawKa - npciMep 

HeKa cera pa3meflaMe npocT npi/iMep. fla cm cb3flafleM eflHa onawKa m 
Ao6aBMM b Hea HAKO/iKO e/ieMeHTa. Cnefl TOBa me v\3Bne<-\eM bcm^km 4aKaifln 
e/ieMeHTM v\ me rn M3BefleM Ha K0H30/iaTa: 



public static void main ( String [ ] args) { 

Queue<String> queue = new LinkedList<String> ( ) ; 
queue . of fer ( "Message One"); 
queue . of fer ( "Message Two") ; 
queue . of fer ( "Message Three"); 
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queue . of fer ( "Message Four") ; 

while (queue . size ( ) > 0) { 
String msg = queue .poll () ; 
System. out .println (msg) ; 

} 



Eto KaK M3me>Kfla M3xofl"bT e npi/iMepinaTa nporpaMa: 



Message One 
Message Two 
Message Three 
Message Four 



Bn>Kfla ce, 4e e/ieMeHTi/rre M3/iM3aT ot onawKaTa b pe,qa, b komto ca 
nocTbnu/in b hiea. 

PeflMuaTa N, N + l, 2*N - npciMep 

HeKa cera pa3meflaMe 3afla4a, b kohto M3no/i3BaHeTO Ha crpyKTypaTa 
onaiuKa me 6"bfle mhoto no/ie3Ha 3a pea/iM3aunflTa. fla B3eMeM peflnuaTa 
4nc/ia, 4MMT0 4/ieHOBe ce no/iM4aBaT no-c/ieflHua Ha^MH : rrbpBi/mT e/ieMeHT e 
N; BTopuflT no/iynaBaMe KaTO cb6epeM N c 1; TpeTMAT - KaTO ymhcokmm 
rrbpBi/m c 2 m TaKa noc/ieflOBaTe/iHO yMHowaBaMe BceKM e/ieMem" c 2 n ro 
Ao6aBflMe HaKpaa Ha peflnuaTa, cnep, KoeTO ro cb6i/ipaMe c 1 m othobo ro 
nocraBHMe HaKpaa Ha peflnuaTa. Mo>KeM aa M/irocTpupaMe to3m npouec cbc 
cneflHaTa cj)i/irypa: 

+1 




S = N, N+^I^NJSH^ ^^ ... 

*2 *2 *2 

Kaicro BM>KflaMe, npouecvr ce cbCTOM b^b B3MMaHe Ha eneMemw ot Ha^a/iOTO 
Ha onawKa v\ nocraBHHeTo Ha flpyrn b Kpaa m. HeKa cera bmamm npuMepHa 
pea/iM3aunfl, b kohto N=3 m TbpcuM HOMepa Ha <-\nen etc ctomhoct 16: 



public static void main ( String [ ] args) { 
int n = 3; 
int p = 16; 



Queue<Integer> queue = new LinkedList<Integer> ( ) ; 

queue . of fer (n) ; 

int index = 0; 

System . out .print (" S ="); 

while (queue . size ( ) > 0) { 
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index++; 

int current = queue . poll () ; 
System. out .print ( " " + current); 
if (current == p) { 

System . out .println ( ) ; 

System . out .println (" Index = " + index); 
return; 

} 

queue. of fer (current + 1) ; 
queue . of f er ( 2 * current); 

} 

} 



Eto KaK M3me>Kfla M3xoflvr e npuMepHaTa nporpaMa: 



S = 3 4 


6 5 f 


i 7 12 6 10 9 16 


Index = 


11 





KaKTO BMflflXMe, cTeKbT m onawKaTa ca flBe criGLindpn^HM cTpyKTypn c onpe- 
fle/ieHM npaBM/ia 3a flOCTbna flo e/ieMeHTMTe b tax. OnawKa M3no/i3BaMe, 
KoraTO o^aKBaMe fla no/iynuM e/ieMeHTMTe b pefla, b komto CMe rn nocTaBM/in, 
a creK - kototo e/ieMemrrre hm Tpa6BaT b o6paTeH pefl. 



ynpa>KHeHM5i 

1. Pea/iM3npaMTe cTpyKTypaTa abomho cB"bp3aH flMHaMM4eH cnncbK - cnncbK, 
hmmto e/ieMeHTM MMaT yKa3aTe/i, KaKTO KbM c/ieflBaiunfl TaKa m KbM npefl- 
xo>KflaiMMfl ro e/ieMeHT. Pea/iM3npaMTe onepaunnTe flo6aBAHe, npeMaxBaHe 
m TbpceHe Ha e/ieMeHT, ,qo6aBflHe Ha e/ieMeHT Ha onpefle/ieHO mscto 
(MHfleKc), M3B/iM4aHe Ha e/ieMeHT no MHfleKc v\ MeTOfl, komto Bptma MacuB 
c e/ieMeHTMTe Ha cnncbKa. 

2. C"b3flaMTe K/iac Dynamics tack npeflcraB/iflBam. flMHaMM4Ha pea/iM3aunfl Ha 
creK. flo6aBeTe MeTOflu 3a Heo6xoflMMMTe onepaunn. 

3. Pea/iM3npaMTe CTpyKTypaTa fleK. ToBa e cneuMcfiM'-iHa CTpyKTypa, no3BO/ia- 
Bama e/ieMeHTM fla 6"bflaT ,qo6aBflHM v\ npeMaxBaHM ot flBaTa m Kpaa. Hera 
ocBeH TOBa, e/ieMeHT nocTaBeH ot eflHaTa CTpaHa fla MO>Ke fla 6"bfle 
npeMaxHaT caMO ot cbmaTa. Pea/iM3npaMTe onepaunn 3a npeMaxBaHe 
Ao6aBAHe m M34MCTBaHe Ha fleKa. npn HeBa/inflHa onepauna noflaBaMTe 
noflxoflfliflo ki3K/iK) L ieHi'ie. 

4. Pea/iM3npaMTe CTpyKTypaTa "3aunK/ieHa onawKa" c MacuB, komto npn 
Hy>Kfla yflBOABa pa3Mepa cm. 1/1 Mn/ieMeHTMpaMTe Heo6xoflMMMTe MeTOflu 3a 
Ao6aBflHe KbM onawKaTa, M3B/iM4aHe Ha enewema, komto e Hapefl m 
nome>KflaHe Ha eneMema, komto e Hapefl, 6e3 fla ro npeMaxBaTe ot 
onaiuKaTa. ripM HeBa/iMflHa onepauMa noflaBaMTe noflxoflamo M3KnK)4eHMe. 
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5. Pea/iM3npaMTe copTupaHe Ha 4nc/ia b flMHaMi/meH cB"bp3aH cnncbK, 6e3 fla 
M3no/i3BaTe flon"b/iHMTe/ieH MacuB. 

6. M3no/i3BaMKM onaiuKa pea/iM3npaMTe n"b/iHO o6xo>KflaHe Ha bcm^km fli/ipeK- 

TOpMM Ha TBtpflMfl BM flMCK M VV\ OTne^aTBaMTe Ha K0H30/iaTa. Pea/iM3M- 

pafrre a/iropnTbMa "o6xo>KflaHe b LunpnHa" - Breadth-First-Search (BFS) - 
Mowe fla HaMepnTe ctotmum cTaTMM 3a Hero b MHTepHeT. 

7. M3no/i3BaMKM onawKa pea/iM3npaMTe nt/iHO o6xo>KflaHe Ha bcm^km flupeK- 

TOPMM Ha TBlDpflMfl BM flMCK M VV\ OTne^aTBaMTe Ha K0H30/iaTa. Pea/iM3M- 

pafrre a/iropnTbMa "o6xo>KflaHe b fl"b/i604MHa" - Depth-First-Search (DFS) 
- Mowe fla HaMepnTe ctotmum craTkiki 3a Hero b MHTepHeT. 

Peuietmsi n yni>TBaHM5i 

1. BMMore flMHaMM4HaTa pea/in3aunfl Ha eflH0CB"bp3aH cni/icbK, kohto pa3me- 
flaxMe b ceKUMATa " CB-bp3aH cni/icbK ". 

2. Bn>KTe flMHaMM4HaTa pea/iM3aunfl Ha eflH0CB"bp3aH cni/icbK, kohto pa3me- 
flaxMe b ceKUMATa " CB~bp3aH cni/icbK ". 

3. M3no/i3BaMTe flBa creKa c o6iuo a^ho. no T03M Ha4 mh, aKO ,qo6aBflMe 
e/ieMeHTM ot/ihbo Ha fleKa me B/iM3aT b zieBna cTeK, c/iefl KoeTO me MoraT 
fla 6"bflaT npeMaxHaTM othobo oiraM . AHa/iori/NHO 3a flecHna CTeK. 

4. M3no/i3BaMTe MacuB. KoraTo cTurHeM flo noc/ieflHua MHfleKc me ,qo6aBi/iM 
c/ieflBaiflu^ e/ieMeHT b Ha^a/ioTo Ha MacuBa. 3a to^hoto npecMHTaHe Ha 
MHfleKCMTe M3no/i3BaMTe ocTaTbK ot fle/ieHe Ha flt/i^MHaTa Ha MacuBa. npn 
Hy>Kfla ot npeopa3MepaBaHe Ha MacuBa MOweTe fla ro HanpaBMTe no aHa- 
ziornfl c pea/iM3npaH0T0 npeopa3MepaBaHe b ceKunaTa " CraTi/meH cni/icbK ". 

5. M3no/i3BaMTe npocTO copTupaHe no MeTOfla Ha Niexyp^eTo. 3ano4BaMe ot 
HaM jieBMfl e/ieMeHT, KaTO npoBep^BaMe fla/in e no-Ma/i"bK ot c/ieflBaiflu^- 
Ako He, mm cMeHAMe MecTaTa. rioc/ie cpaBHHBaMe cbc c/ieflBaiflu^ v\ t.h. 

AO KaTO flOCTHTHeM flO TaKbB, KOMTO e nO-TO/lflM OT Hero M/1M He CTMTHeM 

Kpaa Ha MacuBa. BptmaMe ce b Ha^a/iOTO v\ B3i/iMaMe naK ntpBi/m KaTO 
noBTap^Me npoueflypaTa. Ako ntpBHAT e no-Ma/i"bK, B3MMaMe c/ieflBaiflUfl v\ 
3anoHBaMe fla cpaBHHBaMe. rioBTapaMe Te3M onepaunn flOKaTO He cththcm 

flO MOMeHT, B KOMTO CMe B3e/1M nOC/ieflOBaTe/lHO BCM4KM e/ieMeHTM M Ha 

hmto eflMH He ce Ha/io>KM/io fla 6"bfle npeMecreH. 

6. A/iropnTbM"bT e mhoto zieceH: 3ano4BaMe ot npa3Ha onawKa, b kohto 
c/iaraMe KopeHHaTa flupeKTopua (ot kohto crapTi/ipa o6xo>KflaHeTo). C/iefl 
TOBa flOKaTO onaujKaTa He ocTaHe npa3Ha, M3Ba>KflaMe ot nea nopeflHaTa 
flupeKTopua, OTne^aTBaMe a v\ npn6aBAMe KbM onawKaTa bcmmkm HeMHM 
noflflnpeKTopnn. no T03M Ha^MH me o6xoflMM dpaM/iOBaTa cucTeMa b Lunpn- 
Ha. Ako b Hea ha Ma umk/im ( Ka kto e nofl Windows), npouecvr me e KpaeH. 

7. Ako b peiueHneTo Ha npeflHaTa 3afla4a 3aMecTMM onaujKaTa chc creK, me 
no/iy4MM o6xo>KflaHe b A - b/i6o i -mHa. Xmtpo, Ha/in? 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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ABTOp 

Bece/iMH Ko/ieB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3r/ie,qaMe t. Hap. a^pbobi/iahi/i cTpyKTypn OTflam-m, 
KaKBMTO ca fltpBeTaTa v\ rpacjDMTe. no3HaBaHeTO Ha cBOMCTBaTa Ha Te3M crpy- 
KTypn e Ba>KHO 3a cbBpeMeHHOTO nporpaMi/ipaHe. BcflKa ottax ce M3no/i3Ba 3a 
MOfle/inpaHeTO Ha npo6/ieMi/i ot pea/iHOCTTa, komto ce pewaBaT ecfieKTMBHO c 
TflXHa noMOiu. IHe pa3r/ie,qaMe b p,erav\nv\ KaKBO npeflcraB/iflBaT ffbpBO- 
BMflHMTe cTpyKTypn flaHHM m me noKaxeM TexHi/rre ochobhm npeflMMCTBa v\ 
HeflocTarbun. IHe aaaeM npuMepHM pea/iM3aunM i/i 3afla4M, fleMOHCTpupaiun 
pea/iHaTa mm ynoTpe6a. IHe ce cnpeM no-noflpo6HO Ha flB0M4HMTe fltpBeTa, 
HapefleHMTe abom^hm fltpBeTa 3a npeTbpcBaHe v\ 6a/iaHcnpaHMTe ffbpBera. 
IHe pa3meflaMe crpyKTypaTa ot flaHHM "rpacj)", BMflOBeTe rpacjDM m THXHaTa 
ynoTpe6a. IHe noKaweM KaK ce pa6oTM c BrpafleHMTe b Java n/iaTcfiopMaTa 
MMn/ieMeHTauuM Ha 6a/iaHcnpaHM ffbpBera. 
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fl-bpBOBMAHM CTpyKTypii 

B mhoto cMTyauuM b e>KeflHeBneTO ce Ha/iara fla onmueM (MOfle/ii/ipaMe) 

CbBKynHOCT OT 06eKTM, KOMTO Ca B3aMMH0 CB"bp3aHM no HflKaiCbB HaMMH M TO 

TaKa, 4e He MoraT fla 6"bflaT onucaHM 4pe3 flocera M3/io>KeHMTe /lMHeMHn 
CTpyKTypn ot flaHHM. B c/ieflBaiflMTe hako/iko to^km ot Ta3M TeMa me flafleM 
npuMepn 3a TaKMBa CTpyKTypn, me noKa>KeM TexHMTe cBOMCTBa v\ cbOTBeTHO 
npaKTM^ecKUTe 3afla4M, komto ca flOBe/in flo thxhoto B"b3HMKBaHe. 

B nporpaMnpaHeTO fltpBeTaTa ca MSK/iro^MTe/iHO 4ecro M3no/i3BaHa CTpyKTypa 
ot flaHHM, 3aifl0T0 Te MOfle/inpaT no ecrecrBeH Ha^MH bch KaKBM Mepapxnn ot 
o6eKTM, komto nocTOAHHO hm 3ao6nKa/iflT b pea/iHMfl CBAT. HeKa flafleM eflMH 
npuMep, npeflu fla m3/io>kmm TepMUHO/iornaTa, cB"bp3aHa cfltpBeTaTa. 

FlpMMep - MepapxMn Ha ynacTHMMMTe b eflMH 
cocjDTyepeH npoeKT 

fla B3eMeM 3a npuMep eflMH eKnn, OTroBopeH 3a M3pa6oTBaHeTO Ha flafleH 
cocJrryepeH npoeKT. Y^acTHnunTe b Hero ca B3anMHo cB"bp3aHM c Bp"b3KaTa 
ptKOBOflMTe/i-noflLiMHeH. LLJ,e pa3meflaMe eflHa KOHKpeTHa cuTyauna, b kohto 
MMaMe eKnn ot 9 flyiun: 




KaKBa MHcjDopMaunfl MOweM fla msne^eM ot TaKa M3o6pa3eHaTa Mepapxna? 
ripeKMAT medp Ha nporpaMMCTMTe e CbOTBeTHO "PtKOBOflMTe/i nporpaMMCTn". 
"P"bKOBOflMTe/i npoeKT" e cbiuo e TexeH Ha^a/iHMK, ho HenpaK, T.e. Te othobo 
ca My nofl4MHeHM. "PtKOBOfli/rre/i nporpaMMCTn" e nofl^MHeH caMO Ha "P^kobo- 
flMTe/i npoeKT". Ot flpyra CTpaHa, aKO nomeflHeM "llporpaMMCT 1", tom HAMa 
hmto eflMH nofl4MHeH. "PtKOBOflMTe/i npoeKT" ctom HaM-BucoKO b MepapxMsrra 
m HflMa medp. 
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no aHa/iorn4eH Ha^MH MO>KeM fla onuiueM i/i ci/rryaui/mTa c ocTaHa/iMTe ynacT- 
hmum b npoeKTa. Bn>KflaMe KaK eflHa Ha nptB nomefl Ma/iKa cfinrypa hm hocm 

MHOrO MHCflOpMaUMfl. 

TepMMHOJiorMfl, CBi>p3aHa c fl-bpeeTaTa 

3a no-flo6poTO pa36npaHe Ha ra3v\ T04Ka cm/iho npenopt^BaMe Ha <-\v\Tajenn 
fla ce onuTa Ha BCflKa crbnKa fla npaBM aHa/iorna Me>K,qy thxhoto a6cTpaKTHO 
3Ha4eHne v\ TOBa, KoeTO M3no/i3BaMe b eweflHeBweTO. 

Abi6om<iHa 0 



fl-b/l60HMHa 1 



flij/i6oHMHa 2 

HeKa fla onpocTMM Ha^MHa, no komto M3o6pa3MXMe HaiuaTa Mepapxna. MoweM 
fla npneMeM, ne ta ce cbcroki ot to^km, cB"bp3aHM c OTce^KM. 3a yflo6cTBo, 
T04KMTe me HOMepupaMe c npon3Bo/iHM 4nc/ia, TaKa <-\e noc/ie ziecHo fla 
MoweM fla roBopuM 3a hakoh KOHKpeTHa. 

BcflKa eflHa T04Ka, me Hapi/maMe Bp-bx, a BCflKa eflHa OTce^Ka - pe6po. 
BtpxoBeTe "19", "21" v\ "14" ctoht nofl Btpxa "7" v\ ca flupeKTHO cB"bp3aHM c 
Hero. Tax me Hapn^aMe npeKM Hac/ieflHuun (fleua) Ha "7", a "7" - TexeH 
poAMTe/i (6ama). AHa/iorn4HO "1", "12" n "31" ca fleua Ha "19" n "19" e 
TexeH poflMTe/i. CbBceM ecTecTBeHO me Ka3BaMe, <-\e "21" e 6paT Ha "19", Tbfi 
KaTO ca fleua Ha "7" (o6paTHOTO cbiuo e bhpho - "19" e 6paT Ha "21"). Ot 
MeflHa T04Ka Ha "1", "12", "31", "23" n "6", "7" e npeflwecTBam rn b 
MepapxuflTa (b c/iynaa e poflMTe/i Ha TexHMTe poflMTe/in). 3aTOBa "7" me 
HapeneM TexeH HenpnK npefliuecTBeHMK (flflflo, npapoflMTe/i), a tax - 
HeroBM HenpeKM Hac/ieflHuun. 

KopeH e BtpxtT, komto HflMa npefliuecTBeHMUM. B Haujua c/iynaM tom e "7". 

/lncra ca bcm^km BtpxoBe, komto ha MaT Hac/ieflHuun. B npuMepa - "1", "12", 
"31", "21", "23" n "6" ca jwcra. 

BlaTpeillHH B'bpXOBe Ca BCM4KM B"bpXOBe, pa3/lM4HM OT KOpeHa M JlMCTaTa 
(T.e. BCM4KM B'bpXOBe, KOMTO MM3T K3KT0 pOflMTe/1, TaKa M nOHe eflMH 

Hac/ieflHMK). TaKMBa ca "19" v\ "14". 

flT»T me Hapn^aMe noc/ieflOBaTe/iHocT ot cB"bp3aHM 4pe3 pe6pa BtpxoBe, b 
koato HflMa noBTapaiflM ce BtpxoBe. HanpuMep noc/ieflOBaTe/iHOCTTa "1", 



BucoHMHa = 2 
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"19", "7" m "21" e n-bT. "1", "19" m "23" He e nvr, 3amoTO "19" m "23" He ca 
CBtpsaHM noMe>Kfly cm c pe6po. 

/Vb/DKima Ha m»T e 6poaT Ha pe6paTa, cB"bp3Baiun noc/ieflOBaTe/iHOCTra ot 
BtpxoBe b nvra. npaKTM4ecKM T03M 6pofi e paBeH Ha 6poaT Ha BtpxoBeTe b 
nvra MMHyc eflMHMua. fltnwMHaTa Ha npuMepa hm 3a nvr ("1", "19", "7" v\ 
"21") e Tpn. 

fl-b/i6oMMHa Ha Bptx me Hapn^aMe fl"b/i>KMHaTa Ha nvra ot KopeHa flo 
AafleHi/m Bptx. Ha npuMepa hm "7" KaTO KopeH e c A"bJi6o i -ii/iHa Hy/ia, "19" e c 
p^ndc-uAHa eflHO, a "23" - c A"b-n6o4MHa p,Be. 

M TaKa, eTO m flecjjMHuunflTa 3a TOBa KaKBO e fltpBo: 

fl-bpBO (tree) - peKypcuBHa crpyKTypa ot flaHHM, kohto ce cbCTon ot 
BtpxoBe, komto ca cB"bp3aHM noMe>Kfly cm c pe6pa. 3a fltpBeTaTa ca b cn/ia 
TBtpfleHMATa: 

- BceKM Bptx MO>Ke fla MMa 0 mjim noBe^e npeKM Hac/ieflHuun (fleua). 

- BceKM Bptx MMa HaM-MHoro eflMH 6ama. CbmecrByBa to^ho eflMH cne- 
UMa/ieH Bptx, komto HflMa npefliuecTBeHMUM - KopeHvr (aKO a^pboto He 
e npa3Ho). 

- Bcm4km BtpxoBe ca flocTM>KMMM ot KopeHa, T.e CbLfleCTByBa n"bT OT 

KOpeHa AO BCM4KM TAX. 

Mo>KeM fla flecfiMHMpaMe fltpBo m no no-npocT Ha^MH: BceKM eflMHM^eH Bptx 
HapM^aMe a^pbo m tom MO>Ke fla MMa nyna m/im noBe^e Hac/ieflHMUM, komto 
cbmo ca fltpBeTa. 

BucoHMHa Ha fltpBo e MaKCMMa/iHaTa ot fl"b/i6o L iMHMTe Ha bcm^km BtpxoBe. 
B ropHMfl npMMep BMC04MHaTa e 2. 

CreneH Ha Bptx me HapM^aMe 6poaT Ha npeKMTe Hac/ieflHMUM (fleua) Ha 
flafleHMfl Bptx. CTeneHTa Ha "19" m "7" e tpm, flOKaTO Ta3M Ha "14" e flBe. 
JlMCTaTa ca ot Hy/ieBa creneH. 

Pa3K/ioHeHocT Ha AtpBo ce HapM^a MaKCMMa/iHaTa ot cTeneHMTe Ha bcm^km 
BtpxoBe b fltpBOTO. B HaiuMflT npMMep CTeneHTa Ha BtpxoBeTe e HaM-MHoro 
3, c/ieflOBaTe/iHO pa3K/i0HeH0CTTa Ha a^pboto hm e 3. 

Pea/iM3ai4M5i Ha fltpBO - npMMep 

HeKa cera pa3meflaMe KaK mokcm fla npeflcraBHMe fltpBeTaTa KaTO cTpyKTypM 
ot flaHHM b nporpaMMpaHeTO. U4e pea/iM3MpaMe fltpBo, KoeTO c"bfl"bp>Ka 4Mc/ia 
B"bB BtpxoBeTe cm m BceKM Bptx Mo>Ke fla MMa 0 mjim noBe^e Hac/ieflHMUM, 

KOMTO CbLflO Ca fl"bpBeTa (C/ieflBaMKM peKypCMBHaTa flecflMHMUMfl). BceKM Bp"bX 

ot fltpBOTO e peKypcMBHO-flecfiMHMpaH 4pe3 ce6e cm. Eamh Bptx ot a^pboto 
(TreeNode<T>) cbA"bP>Ka b ce6e cm cnMCbK ot Hac/ieAHMUM, komto cbiflo ca 
BtpxoBe 0TA"bPB0T0 (TreeNode<T>) . HeKa pa3meAaMe cope KOAa: 
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import j ava . util . ArrayList ; 

/ * * 

* Represents a tree data structure. 

* Sauthor Vesko Kolev 

* Sparam <T> - the type of the values in the tree. 
*/ 

public class Tree<T> { 

/ * * 

* Represents a tree node. 

* Sauthor Vesko Kolev 

* Sparam <T> - the type of the values in nodes. 
*/ 

public static class TreeNode<T> { 
/ / Contains the value of the node 
private T value; 

/ / Shows whether the current node has parent 
private boolean hasParent; 

// Contains the children of the node 
private ArrayList<TreeNode<T» children; 

j * * 

* Constructs a tree node. 

* @param value - the value of the node. 
*/ 

public TreeNode(T value) { 
if (value == null) { 

throw new IllegalArgumentException ( 
"Cannot insert null value!"); 

} 

this. value = value; 

this . children = new ArrayList<TreeNode<T>> ( ) ; 

} 

* @return the value of the node. 
*/ 

public T getValueO { 
return this. value; 

} 

/ * * 

* Sets the value of the node. 

* Sparam value - the value to be set. 
*/ 

public void setValue (T value) { 
this. value = value; 
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} 

/ * * 

* Adds child to the node. 

* @param child - the child to be added. 

*/ 

public void addChild (TreeNode<T> child) { 
if (child == null) { 

throw new IllegalArgumentException ( 
"Cannot insert null value!"); 

} 

if ( child. hasParent) { 

throw new IllegalArgumentException ( 
"The node already has a parent!"); 

} 

child . hasParent = true; 
this . children. add (child) ; 

} 

/** 

* Gets the child of the node at given index. 

* dparam index - the index of the desired child. 

* Sreturn the child on the given position. 
*/ 

public TreeNode<T> getChild(int index) { 
return this. children .get (index) ; 

} 

/ * * 

* dreturn the number of node's children. 

*/ 

public int getChildrenCount ( ) { 
return this . children . size () ; 

} 



/ / The root of the tree 
private TreeNode<T> root; 

* Constructs the tree. 

* @param value - the value of the node. 
*/ 

public Tree(T value) { 
if (value == null) { 

throw new IllegalArgumentException ( 
"Cannot insert null value!"); 
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} 

this . root = new TreeNode<T> (value) ; 

} 

/ ** 

* Constructs the tree. 

* @param value - the value of the root node. 

* Sparam children - the children of the root node. 
*/ 

public Tree (T value, Tree<T> ...children) { 
this (value) ; 

for (Tree<T> child : children) { 
this . root . addChild (child . root) ; 

} 

} 

* @return the root node or null if the tree is empty. 
*/ 

public TreeNode<T> getRootO 
{ 

return this. root; 

} 

/ * * 

* @return the child nodes of the tree. 
*/ 

public ArrayList<TreeNode<T>> getChildNodes ( ) 
{ 

if (this. root != null) 

{ 

return this . root . children; 

} 

return new ArrayList<TreeNode<T>> ( ) ; 

} 

* Traverses and prints tree in 

* Depth First Search (DFS) manner. 

* @param root - the root of the tree 

* to be traversed. 

* Sparam spaces - the spaces used for 

* representation of the parent-child relation. 
*/ 

private void printDFS (TreeNode<T> root, String spaces) { 
if (this. root == null) { 
return; 
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} 

System. out .print In (spaces + root . getValue ( ) ) ; 
TreeNode<T> child = null; 

for (int i = 0; i < root . getChildrenCount ( ) ; i++) { 
child = root . getChild ( i) ; 
printDFS (child, spaces + " "); 

} 



* Traverses and prints the tree in 

* Depth First Search (DFS) manner. 

*/ 

public void printDFS () { 

this .printDFS ( this . root, new StringO); 

} 



/* * 

* Shows a sample usage of the Tree<E> class. 

* Sauthor Vesko Kolev 
*/ 

public class TreeExample { 

public static void main ( String [ ] args) { 

// Create the tree from the sample 
Tree<Integer> tree = 
new Tree<Integer> ( 7 , 

new Tree<Integer> ( 1 9 , 

new Tree<Integer> ( 1 ) , 
new Tree<Integer> ( 12 ) , 
new Tree<Integer> ( 31 ) ) , 
new Tree<Integer> (21 ) , 
new Tree<Integer> ( 14 , 

new Tree<Integer> ( 23 ) , 
new Tree<Integer> ( 6) ) 

) ; 

/ / Traverse and print the tree using Depth-First-Search 
tree .printDFS ( ) ; 

// Console output: 
// 7 

// 19 
// 1 
// 12 
// 31 
// 21 
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// 


14 


// 


23 


// 


6 


} 




} 





KaK pa6oTM HawaTa wMn/ieMeHTauimi Ha fltpBO? 

HeKa Ka>KeM hako/iko p,ywiv\ 3a npefl/io>KeHMfl koa. B npuMepa MMaMe K/iac 
Tree<T>, komto e MMn/ieMeHTaunfl Ha caMOTo fltpBOTO. B Hero e fledpMHMpaH 
BvrpeujeH K/iac - TreeNode<T>, komto npeflCTaB/iflBa eflMH Bptx ot a^pboto. 

OyHKUMOHa/iHOcira, cBtpsaHa c Bptx KaTO HanpuMep cb3flaBaHe Ha Bptx, 
Ao6aBflHe Ha Hac/ieflHMK Ha Bptx, B3MMaHe Ha 6pos\ Ha Hac/ieflHMUMTe v\ t.h. 
ce pea/iM3npaT Ha hmbo TreeNode<T>. 

OcTaHa/iaTa dpyHKUMOHa/iHOcr (HanpuMep o6xo>KflaHe Ha fltpBOTo) ce 
pea/iM3npa Ha hmbo Tree<T>. TaKa dpyHKUMOHa/iHOCTra craBa /lorn^ecKM 
pa3fle/ieHa Me>K,qy flBaTa K/iaca, KoeTo npaBM MMn/ieMeHTaunaTa no rbBKaBa. 

npn^MHaTa fla pa3fle/iMM Ha flBa K/iaca MMn/ieMeHTaunflTa e, <-\e hakom onepa- 
unn ce OTHacflT 3a KOHKpeTeH Bptx (HanpuMep flo6aBHHe Ha Hac/ieflHMK), 
flOKaTo flpyrn ce OTHacaT 3a uhjioto fltpBO (HanpuMep TbpceHe Ha Bptx no 
HeroBaTa ctomhoct). \~\pv\ TaKOBa pa3fle/iflHe a^pboto e K/iac, komto 3Hae kom 
My e KopeHvr, a BceKM Bptx 3Hae Hac/ieflHMUMTe cm. npn TaKaBa MMn/ieMeH- 
Tauna e bt^mokho fla MMaMe v\ npa3H0 fltpBO (npn root=nuii). 

Eto m hakom noflpo6HOCTM ot pea/iM3aunflTa Ha TreeNode<T>. BceKM eflMH 
Bptx (node) Ha a^pboto npeflcraB/iflBa cbBKynHocr ot 4acTH0 no/ie value, 

KOeTO C"bfl"bp>Ka CTOMHOCTTa My, M CnMCbK OT HaC/ieflHMUM children. CnMCbKbT 

Ha Hac/ieflHMUMTe e ot eneMemv\ Ha cbLflMH ™n. TaKa BceKM Bptx c"bfl"bp>Ka 
cnMCbK ot pedpepeHUMM KbM HeroBi/rre npeKM Hac/ieflHuun. npeflOCTaBeHM ca 
cbiflo get m set MeTOflu 3a flOCTbn ao cTOMHOcira Ha Btpxa. OnepaunnTe, 
komto MoraTfla ce M3B"bpujBaT ot BtHweH 3a K/iaca koa Btpxy fleuaTa, ca: 

- addChild(TreeNode<T> child) - fl06aBfl HOB Hac/ieflHMK. 

- TreeNode<T> getChild(int index) - Bp-bLfla Hac/ieflHMK no 3aflafleH 
MHfleKC. 

- getChildrenCount () - Bp"bLfla 6pOfl Ha Hac/ieflHMUM Ha flafleH Bp"bX. 

3a fla cna3MM M3MCKBaHeTo BceKM Bptx b a^pboto fla MMa to^ho eflMH 
poflMTe/i, CMe fledpuHnpa/in MacrHOTo no/ie hasParent, KoeTO noKa3Ba fla/in 
flafleHMAT Bptx MMa poflMTe/i. Ta3M MHdpopMaunfl ce M3no/i3Ba BvrpeujHO b 
HaiJJMfl K/iac M HM Tpfl6Ba B MeTOfla addChild(Tree<E> child). B Hero 
npaBMM npoBepKa fla/in KaHflMflaT fleTeTo Ha Ma Be^e poflMTe/i. Ako MMa, ce 
xBtpjifl MSK/iWHeHne, noKa3Baifl, <-\e TOBa e HeflonycTMMO. 
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B K/iaca Tree<T> CMe npeflOCTaBM/lM ABa get MeTOfla TreeNode<T> getRoot() 
M ArrayList<TreeNode<T» getChildNod.es () , KOMTO Bp"bLflaT CbOTBeTHO 
KopeHa Ha a^pboto m HeroBMTe npeKM Hac/ieflHuun (p,eu,a). 

PsKypcMBHO o6xo>KflaHe Ha fl-bpBO b fli>/i6omiHa 

B K/iaca Tree<T> e pea/1 1/13 M pa H e M MeTOA"bT TraverseDFS () , KOMTO M3BMKBa 
4aCTHMflT MeTOfl DFS (TreeNode<E> root, String spaces), KOMTO o6xo>Kfla 
fltpBOTO B fl"b/l604MHa M M3Be>Kfla Ha CTaHflapTHMflT M3X0fl e/ieMeHTMTe My, 

TaKa 4e HameflHO fla ce M3o6pa3M fl"bpBOBMflHaTa CTpyKTypa 4pe3 OTMecTBaHe 
HaflflCHO (cflo6aBAHe Ha MHTepBa/iM). 

A/iropMTbM-bT 3a o6xo>KflaHe b Ai>/i6omiHa (Depth-First-Search m/im DFS) 
3ano4Ba ot flafleH Bptx m ce cTpeM m fla ce cnycHe ko/ikoto ce Mowe no- 
HaflO/iy b fl"bpBOBMflHaTa MepapxMa m KoraTO cTMTHe flo Bptx, ot komto ha Ma 
npoflt/ixeHMe ce Bptma Ha3afl KbM npeflxoflHMfl Bptx. A/iropMTbM"bT MoweM 
fla onMweM cxeMaTM4H0 no c/ieflHMa Ha^MH: 

1. 06xo>KflaMe TeKyiflMa Bptx. 

2. nocneflOBaTe/iHO o6xo>KflaMe pe KypcMBHO bchko eflHO ot noflfltpBeTaTa 
Ha TeKyiflMfl Bptx (o6p"biuaMe ce pe KypcMBHO KbM cbLflMH MeTOfl nocne- 
flOBaTe/iHO 3a BceKM eflMH ot HeroBMTe npeKM Hac/ieflHMUM). 

Ci>3flaBaHe Ha fl-bpBO 

3a fla c"b3flaBaMe no-/iecHO fltpBeTa CMe flecjDMHMpa/iM cneuMa/ieH KOHcrpyK- 

TOp, KOMTO npMeMa CTOMHOCT Ha Bp"bX M CnMC"bK OT nOflfl"bpBeTa 3a T03M Bp"bX. 

TaKa no3BO/iflBaMe noflaBaHeTO Ha npoM3BO/ieH 6poM apryMeHTM ot tmih 
Tree<E> (noflfltpBeTa). ripM c"b3flaBaHeT0 Ha fltpBOTO 3a HaiuMa npMMep 

M3nO/13BaMe T04H0 T03M KOHCTpyKTOp M TOM HM n03B0JlflBa fla OHameflMM 

CTpyKTypaTa My. 

06xo>KflaHe Ha flnpeKTopnnTe no tbi>pam51 amck 

HeKa cera pa3meflaMe ome eflMH npMMep 3a fltpBO - dpafi/iOBaTa cMCTeMa. 
3aMMc/ia/iM /im CTe ce, <-\e flMpeKTopMMTe Btpxy tb^pama bm amck o6pa3yBaT 
MepapxM4Ha CTpyKTypa, kohto e fltpBo? MoweTe fla ce ceTMTe m 3a mhoto 
ApyrM pea/iHM npMMepM, npM komto ce M3no/i3BaT fltpBeTa. 

HeKa pa3meflaMe no-noflpo6HO dpafijiOBaTa CMCTeMa b Windows. KaKTO 3HaeM 
ot HaiuMfl BceKMflHeBeH onMT, HMe cb3flaBaMe nan km Btpxy tb^pama amck, 
komto MoraT Aa cbA"bp>KaT ot cboh crpaHa noAnanKM m/im dpaM/iOBe. noAnan- 
KMTe othobo Moxe Aa c"bA"bp>KaT noAnanKM m t. h. ao HAKaKBO pa3yMH0 orpa- 
HM^eHMe (MaKCMMa/iHa A"b-n6o4MHa). 

fltpBOTO Ha dpaM/iOBaTa CMCTeMa e AOCTbnHO 4pe3 cTa h Aa pth m dpyHKUMM ot 
K/iaca java. io .File. To He cbiflecTByBa KaTO CTpyKTypa ot ashhm b a BeH 
bma, ho cbiuecTByBa Ha^MH Aa M3B/1 M4aMe 3a BCflKa AnpeKTopMa dpaM/ioBeTe m 
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flupeKTopnnTe b Hea i/i c/ieflOBaTe/iHO MO>KeM fla ro o6xoamm 4pe3 CTaHflapTeH 
a/iropnTbM 3a o6xo>K,qaHe Ha fltpBeTa. 

Eto KaK M3me>Kfla Ti/ini/mHOTo fltpBO Ha flupeKTopnnTe b Windows: 

B Windows 2003 (C:) 

| U Documents and Settings 
fi it^l Administrator 
RiQ All Users 

6l Q Application Data 
| Q Desktop 
I- Favorites 
B-Q Shared Documents 
i-Q Start Menu 
: t3 Templates 
H i£) Default User 
EHjj^ Inetpub 

Program Files 
j E O WINDOWS 



PeKypcMBHO o6xo>KflaHe Ha flwpeKTopiwTe b /vbsi6omiHa 

C/ieflBaiunflT npuMep noKa3Ba KaK p,a o6xoamm peKypcuBHO (b ffbn6o , -\v\Ha, no 
a/iropnTbMa Depth-First-Search) fltpBOBMflHaTa CTpyKTypa Ha aaaeHa nanKa v\ 
fla M3BefleM Ha cTaHflapTHna M3xofl v\ HeMHOTO cbfltpwaHi/ie: 



DirectoryTraverserDFS . java 



import j ava . io . File; 

* Sample class, which traverses recursively given directory 

* based on the Depth-First-Search (DFS) algorithm. 

* 

* Sauthor Vesko Kolev 
V 

public class DirectoryTraverserDFS { 

* Traverses and prints given directory recursively. 

* @param dir - the directory to be traversed. 

* @param spaces - the spaces used for representation 

* of the parent-child relation. 

V 

private static void traverseDir (File dir, String spaces) { 

// If the current element is a directory, 
// we get all it subdirectories and files 
if (dir . isDirectory ( ) ) { 
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System. out .println (spaces + dir . getAbsolutePath ( ) ) ; 
String [] children = dir. list (); 

// For each child go and visit its subtree 
for (String child : children) { 

traverseDir (new File (dir, child), spaces + " ") ; 

} 

} 

} 

/ * * 

* Traverses and prints given directory recursively. 

* Sparam directoryPath - the path to the directory which 

* should be traversed. 

*/ 

public static void traverseDir (String directoryPath) { 
traverseDir (new File (directoryPath) , new StringO); 

} 

public static void main ( String [ ] args) { 
traverseDir ("C :\\") ; 

} 

} 



KaKTo ce BM>Kfla ot npuMepa, peKypcuBHOTO o6xo>K,qaHe Ha cbfltpwaHMeTO Ha 
flupeKTopua no hmlmo He ce pa3/iM4aBa ot o6xo>K,qaHeTO Ha HaweTO fltpBO. B 
cnyqafl, cfiaM/iOBeTe npeflcraB/iflBaT zincTa, Ha^a/iHaTa flupeKTopua - KopeH, a 
ocTaHa/iMTe flupeKTopnn - BvrpeLUHi-i BtpxoBe. BcbiMHOCT, aKO eflHa flupeK- 
Topufl e npa3Ha, ToraBa th cbmo ce RBRBa /imcto, 3amoTO ha Ma Hac/ieflHuun. 

Eto KaK M3r/ie>Kfla pe3y/iTarbT ot o6xo>K,qaHeTO (cbc cbKpameHi/ifl): 



C:\ 

C: \Config.Msi 
C:\Documents and Settings 

C:\Documents and Settings\Administrator 

C:\Documents and Settings\Administrator\ .ARIS70 
C:\Documents and Settings\Administrator\ . j indent 
C:\Documents and Settings\Administrator\ . nbi 

C:\Documents and Settings\Administrator\ . nbi \downloads 
C:\Documents and Settings\Administrator\ .nbi\log 
C:\Documents and Settings\Administrator\ .nbi\cache 
C:\Documents and Settings\Administrator\ .nbi\tmp 
C:\Documents and Settings\Administrator\ .nbi\wd 
C:\Documents and Settings\Administrator\ .netbeans 

C:\Documents and Settings\Administrator\ .netbeans\ 6 . 0 
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06xo>KflaHe Ha am peKTopu MTe b uiMpMHa 

HeKa cera pa3r/ieflaMe ome eflMH Ha^MH fla o6xo>KflaMe fltpBeTa. 06xo>Kfla- 
HeTo b LunpnHa (Breath-First-Search m/im BFS) e a/iropurbM 3a o6xo>k- 
flaHe Ha fltpBOBMflHM crpyKrypi/i ot flaHHM, npn komto ntpBO ce nocemaBa 
Ha^a/iHMflT Bptx, cnefl TOBa HeroBMTe npeKi/i cbceflM, cnefl tax npeKMTe 
cbceflu Ha cbceflMTe v\ t.h. To3m npouec mctoa Ha Bt/iHaTa, 3amoTO 
npn/inna Ha Bt/iHMTe, o6pa3yBaHM ot KaMtK, xBtp/ieH b e3epo. 

A/iropnTbM"bT 3a o6xo>KflaHe Ha fltpBO b wi/ipi/ma no MeTOfla Ha B"b/iHaTa 
MO>KeM fla onuiueM cxeMaTM4Ho no en e ah km Ha^kiH : 

1. 3anncBaMe b onawKaTa Q Ha^a/iHi/m Bptx. 

2. floKaTO Q He e npa3Ha noBTap^Me cneflHkrre flBe crbnKn: 

- H3Ba>KflaMe ot q nopeflHkm Bptx vn ro OTne^aTBaMe. 

- flo6aBAMe BCM4KM Hac/ieflHMun Ha v b onawKaTa. 

A/irOpMTbM"bT BFS e MSK/lKJLIMTe/lHO npocT kl MMa cbomctboto fla o6xo>Kfla 

ntpBO HaM-6/iM3KMTe flo Ha^a/iHi/m Bptx BtpxoBe, cnefl tax no-fla/ieMHMTe ki 
t.h. m HaM-HaKpaa - HaM-fla/ie^HMTe BtpxoBe. C BpeMeTO me ce y6eflkrre, <-\e 
BFS a/iropnTbM"bT kiMa wkipoKo npM/io>KeHMe npn pewaBaHeTO Ha mhoto 
3afla4M, KaTo HanpuMep npn TbpceHe Ha Hafi-KpaTbK n"bT b /ia6npnHT. 

HeKa cera npM/io>KMM BFS a/iropnTbMa 3a oTne^aTBaHe Ha bcm^km flupeKTopnn 
ot cfiaM/iOBaTa ckicreMa: 



DirectoryTraverserBFS . java 



import j ava . io . File; 

import j ava . util . LinkedList; 

import j ava. util .Queue ; 

* Sample class, which traverses given directory 

* based on the Breath-First-Search (BFS) algorithm. 

* Sauthor Svetlin Nakov 

*/ 

public class DirectoryTraverserBFS { 

/ * * 

* Traverses and prints given directory with BFS. 

* Sparam startDir - the path to the directory which 

* should be traversed. 

*/ 

public static void traverseDir (String startDirectory ) { 
Queue<File> visitedDirsQueue = new LinkedList<File> ( ) ; 
visitedDirsQueue . add (new File ( startDirectory ) ) ; 
while (visitedDirsQueue. size () > 0) { 

File currentDir = visitedDirsQueue . remove () ; 
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System. out .println (currentDir . getAbsolutePath ( ) ) ; 
File[] children = currentDir . listFiles () ; 
if (children != null) { 

for (File child : children) { 
if (child. isDirectory () ) { 

visitedDirsQueue .add (child) ; 

} 

} 

} 

} 

} 

public static void main ( String [ ] args) { 
traverseDir("C :\\") ; 

} 

} 



Ako cTapTupaMe nporpaMaTa, me ce y6eflMM, 4e o6xo>K,qaHeTO b ujupnHa 
ntpBO OTKpuBa HaM-6/iM3KMTe flupeKTopnn flo KopeHa (ffbn6o'-\v\Ha 1), cnefl 

TAX BCM4KM flMpeKTOpMM Ha ffbn60<-UAHa 2, C/iefl TOBa flMpeKTOpMMTe Ha fl"b/l60- 

4MHa 3 m t.h. Eto npMMepeH M3xofl ot nporpaMaTa: 



c 


\ 




c 


\Conf ig . Msi 




c 


\Documents and 


Settings 


c 


\ Inetpub 




c 


\Program Files 




c 


\RECYCLER 




c 


\ System Volume 


Information 


c 


\WINDOWS 




c 


\wmpub 




c 


\Documents and 


Set tings\ Administrator 


c 


\Documents and 


Settings\All Users 


c 


\Documents and 


Settings\Default User 



B npeflnujHaTa Tom<a ot TeMaTa pa3r/ie,qaxMe o6o6iueHaTa CTpyKTypa fltpBo. 
Cera me npeMMHeM K"bM eflMH HenH no/ie3eH 4acreH c/iy^aM, komto ce 0Ka3Ba 
MSK/iWHMTe/iHO Ba>KeH 3a npaKTMKaTa - abomhho fl-bpBo. Ba>KHO e Aa 
OT6e/ie>KMM, <-\e TepMMHMTe, komto flecfiMHMpaxMe flo MOMeHTa, Ba>KaT c rrb/iHa 
cn/ia m npn to3m BMfl fltpBO. B-bnpeKM TOBa no-flo/iy me aaaeM v\ hakom 
flon"b/iHMTe/iHM, cneuncfiMLiHM 3a aaaeHaTa CTpyKTypa onpeae/ieHi/ifl. 

flBOMHHo A"bpBo (binary tree) - fltpBO, b KoeTO BceKM Bptx e ot cTeneH He 
HaflBi/nuaBama flBe T.e. ffbpBo c pa3K/i0HeH0CT flBe. Tbfi KaTo npeKi/rre 
Ha en e ah nun (aeua) Ha BceKM Bptx ca Hafi-MHoro flBa, to e npneTO aa ce 
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BijBe>Kfla Hapefl6a Mewfly tax, KaTO eflUHMAT ce Hapn^a /ihb HacneflHkiK, a 
flpyrnaT - fleceH Hac/ieflHMK. Te ot cboh CTpaHa ca KopeHM CbOTBeTHO Ha 

J1HBOTO nOflfl"bpBO M Ha flflCHOTO nOflflfepBO Ha TexHi/m pOflMTe/1. 

Abommho fltpBO - npMMep 

Eto m eflHO npuMepHO aboiimho fltpBo, KoeTo me i/i3no/i3BaMe 3a i/i3Jio>KeHi/ieTo 
no-HaTarbK. B to3m npuMep othobo BtBewflaMe HOMepauna Ha BtpxoBeTe, 
koato e a6co/iK)THO npon3BO/iHa m koato me M3no/i3BaMe, 3a fla MO>Ke no- 
ziecHO fla roBopuM 3a BceKM Bptx. 

Ha npuMepa ca M3o6pa3eHM CbOTBeTHO KopeHvr Ha a^pboto "14", npuMep 3a 

JlflBO nOflfl"bpBO (C KOpeH "19") M flflCHO nOflfl"bpBO (C KOpeH "15"), KaKTO M JlflB 
M fleceH HaC/ieflHMK - CbOTBeTHO "3" M "21". 




C/ieflBa fla 0T6e/ie>Ki/iM o6a4e, ne flB0M4HMTe fltpBeTa MMaT eflHO mhoto 

CepM03H0 pa3/lM4Me B flecflMHMUMflTa CM, 3a pa3/lMKa OT Ta3kl Ha o6klKHOBeHOTO 

fltpBO - HapefleHOcira Ha Hac/ieflHMUMTe Ha BceKM Bptx. C/ieflBaiflMAT npuMep 
flCHO noKa3Ba TOBa pa3/iM4ne: 




Ha cxeMaTa ca M3o6pa3eHM flBe a6co/iK)THO pa3/iM4HM abomhhm A^pseTa - b 
eflMHMfl c/iynaM KopeHvr e "19" v\ MMa jihb Hac/ieflHMK "23", a b flpyrna 

MMaMe flB0M4H0 fl"bpBO C KOpeH OTHOBO "19", HO C "23" 3a fleceH HaC/ieflHMK. 
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Ako pa3meflaMe o6a4e flBeTe crpyicrypi/i KaTo o6mkhob6hm fltpBeTa, Te me 

ca a6co/iK)THo eflHaKBM m Hepa3/iM4MMM. 3aTOBa TaKOBa A"bpBo 6nxMe M3o6pa- 

3M/1M no C/ieflHMfl Ha4MH: 




3anoMHeTe! BtnpeKM, He pa3me>KflaMe flBOMHHMTe fltpBeTa 
KaTo noflMHO>KecTBO Ha CTpyKTypaTa fl-bpBO, Tpn6Ba fla ce 
OT6e/ie>KM, ne yc/ioBneTO 3a HapeneHOCT Ha Hac/ieflHUUMTe rn 
npaBM ao ro/inMa creneH pa3/iMHHM KaTo CTpy KTypM. 



06xo>KAaHe Ha abomhho a^Pbo 

06xo>KflaHeTo Ha fltpBo no npuHunn e eflHa K/iacn4ecKa v\ Mecro cpemaHa 
3aflana. B cny4afl Ha flB0M4HMTe fltpBeTa MMa hhkojiko ochobhm Ha^MHa 3a 
o6xo>KflaHe: 

- JlflK (/lfiBo-KopeH-flncHo/Pre-order) - o6xo>KflaHeTo cTaBa KaTo 
ntpBO ce o6xofln jiaboto noflfltpBO, c/iefl TOBa KopeHvr v\ HaKpaa 
flflCHOTO noflfltpBO. B HaiuMflT npuMep noc/ieflOBaTe/iHOcrra, koato ce 
no/iy^aBa npn o6xo>KflaHeTO e: "23", "19", "10", "6", "21", "14", "3", 
"15". 

- KJlfl (KopeH-/lflBO-flflCHo/In-order) - b T03M c/iy^aM ntpBO ce 
o6xo>Kfla KopeHtT Ha a^pboto, noc/ie /ihboto noflfltpBO m HaKpaa 
flflCHOTO. Eto m KaK M3r/ie>Kfla pe3y/iTarbT ot to3m bma o6xo>K,qaHe: "14", 
"19", "23", "6", "10", "21", "15", "3". 

- /lflK (ZlflBO-flflCHO-KopeH/Post-order) - TyK no aHa/iorn^eH Ha 
ropHMTe flBa npuMepa Ha^MH, o6xo>KflaMe ntpBO jihboto noflfltpBO, 
noc/ie flacHOTO v\ HaKpaa KopeKbT. Pe3y/iTarbT cnep, o6xo>K,qaHeTO e 
"23", "10", "21", "6", "19", "3", "15", "14". 

06xo>KAaHe Ha abomhho a^Pbo c peKypcmi - npuMep 

B c/ieflBaiunfl npuMep me noKa>KeM npuMepHa pea/iM3aunfl Ha abom'-iho fltpBo, 
KoeTo me o6xoamm no cxeMaTa /lflK: 



* Represents a binary tree structure. 

* @author Vesko Kolev 
*/ 

public class BinaryTree<T> { 




l~/iaBa 17. fltpBeTa m rpac|3M 635 



I * * 

* Represents a binary tree node. 

* Sauthor Vesko Kolev 

* Sparam <T> - the type of the values in nodes. 
*/ 

public static class BinaryTreeNode<T> 
{ 

/ / Contains the value of the node 
private T value; 

/ / Shows whether the current node has parent 
private boolean hasParent; 

// Contains the left child of the node 
private BinaryTreeNode<T> leftChild; 

/ / Contains the right child of the node 
private BinaryTreeNode<T> rightChild; 

/ * * 

* Constructs a binary tree node. 

* @param value - the value of the node. 

* @param leftChild - the left child of the node. 

* Sparam rightChild - the right child of the node. 

*/ 

public BinaryTreeNode ( T value, 

BinaryTreeNode<T> leftChild, 
BinaryTreeNode<T> rightChild) 

{ 

if (value == null) { 

throw new IllegalArgumentException ( 
"Cannot insert null value!"); 

} 

this. value = value; 

this. leftChild = leftChild; 

this . rightChild = rightChild; 



* Constructs a binary tree node with no children. 

* @param value - the value of the node. 
*/ 

public BinaryTreeNode ( T value) 
{ 

this (value, null, null); 

} 
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* @return the value of the node. 
*/ 

public T getValueO { 
return this. value; 

} 

* Sets the value of the node. 

* @param value - the value to be set. 
V 

public void setValue (T value) { 
this. value = value; 

} 

* @return the left child or null if it does not exists. 
V 

public BinaryTreeNode<T> getLeftChild ( ) { 
return this . leftChild; 

} 

* Sets the left child. 

* @param value - the new left child to be set. 

V 

public void setLef tChild (BinaryTreeNode<T> value) { 
if (value == null | | value .hasParent) { 
throw new IllegalArgumentException () ; 

} 

value . hasParent = true; 
this . leftChild = value; 

} 

/ * * 

* dreturn the right child or null if it does not exists. 
V 

public BinaryTreeNode<T> getRightChild ( ) { 
return this . rightChild; 

} 

* Sets the right child. 

* Sparam value - the new right child to be set. 

V 

public void setRightChild (BinaryTreeNode<T> value) { 
if (value == null | | value .hasParent) { 
throw new IllegalArgumentException () ; 

} 
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value . hasParent = true; 
this . rightChild = value; 

} 

} 

/ / The root of the tree 
private BinaryTreeNode<T> root; 

I -k * 

* Constructs the tree. 

* @param value - the value of the node. 

* Sparam children - the children of the node. 

*/ 

public BinaryTree(T value, BinaryTree<T> leftChild, 
BinaryTree<T> rightChild) { 
if (value == null) { 

throw new IllegalArgumentException ( ) ; 

} 

BinaryTreeNode<T> leftChildNode = 

leftChild != null ? leftChild. root : null; 

BinaryTreeNode<T> rightChildNode = 

rightChild != null ? rightChild. root : null; 

this. root = new BinaryTreeNode<T> ( 

value, leftChildNode, rightChildNode); 



/ * * 

* Constructs the tree. 

* @param value - the value of the node. 
*/ 

public BinaryTree ( T value) { 
this (value, null, null) ; 

} 

/ * * 

* @return the root of the tree. 
*/ 

public BinaryTreeNode<T> getRootO 
{ 

return this. root; 

} 

/ * * 

* @return the left child of the root. 
*/ 

public BinaryTreeNode<T> getLeftChildNode ( ) 
{ 
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if (this. root != null) 

{ 

return this . root . getLeftChild ( ) ; 

} 

return null; 



/* * 

* Sreturn the right child of the root. 
*/ 

public BinaryTreeNode<T> getRightChildNode ( ) 
{ 

if (this. root != null) 

{ 

return this . root . getRightChild ( ) ; 

} 

return null; 



* Traverses binary tree in pre-order manner. 

* @param root - the binary tree to be traversed. 

V 

private void printPreOrder (BinaryTreeNode<T> root) { 
if (root == null) { 
return; 

} 

// 1. Visit the left child. 
printPreOrder ( root . getLeftChild ( ) ) ; 

// 2. Visit the root of this subtree. 
System . out .print (root . getValue ( ) + " "); 

// 3. Visit the right child. 
printPreOrder ( root . getRightChild ( ) ) ; 

} 

* Traverses and prints the binary 

* tree in pre-order manner. 

V 

public void printPreOrder ( ) { 
printPreOrder ( this . root) ; 
System . out .print In ( ) ; 

} 
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* Shows how the BinaryTree class can be used. 

* Sauthor Vesko Kolev 

*/ 

public class BinaryTreeExample { 

public static void main ( String [ ] args) { 

// Create the binary tree from the sample. 
BinaryTree<Integer> binaryTree = 
new BinaryTree<Integer> ( 14 , 

new BinaryTree<Integer> ( 1 9 , 

new BinaryTree<Integer> (23) , 
new BinaryTree<Integer> (6, 

new BinaryTree<Integer> ( 10 ) , 
new BinaryTree<Integer> (21 ) ) ) , 
new BinaryTree<Integer> ( 15 , 

new BinaryTree<Integer> ( 3) , 
null) ) ; 

// Traverse and print the tree in pre-order manner. 
binaryTree . print PreOrder ( ) ; 

// Console output: 

// 23 19 10 6 21 14 3 15 

} 

} 



KaK pa6oTM npwMept»T? 

Ta3M npuMepHa i/iMrmeMeHTaui/m Ha abomliho fltpBo He ce pa3/iM4aBa 
cbiuecTBeHo ot pea/iM3aunflTa, kohto noKa3axMe b c/iy^aa Ha o6nKHOBeHo 
fltpBO. Othobo MMaMe OTfle/iHM K/iacoBe 3a npeflcraBHHe Ha abom'-iho a^pbo v\ 

Ha Bp"bX B TaKOBa - BinaryTree<T> M BinaryTreeNode<T>. B~hB BtTpeiJJHMfl 
K/iac BinaryTreeNode<T> MMaMe 4aCTHM no/ieTa value M hasParent. KaKTO kl 
npeflu rrbpBOTO cbfl"bp>Ka cTOMHOcrra Ha Btpxa, a btopoto noi<a3Ba fla/in 
Btpxa MMa poflMTe/i. npn flo6aBHHe Ha jihb v\nv\ fleceH Hac/ieflHMK 
(/lflBo/flflCHO fleTe) Ha flafleH Bptx, ce npaBM npoBepKa fla/in MMaT Be^e 
poflMTe/i m aKO MMaT, ce xBtp/ia wsKJuo^eHwe, aHa/iorn4HO Ha pea.ni/i3aui/mTa 

HM Ha fl"bpBO. 

3a pa3/iMKa ot pea/iM3aunflTa Ha o6mkhob6hoto fltpBO, cera BMecTO cnncbK Ha 
fleuaTa, BceKM Bptx cbfltpwa no eflHO 4acTHo none 3a jihb m fleceH 
Hac/ieflHMK. 3a BceKM ot tax CMe flee}) mhm pa/in ny6/iM4HM get i/i set MeTOflu, 3a 
fla MoraTfla ce flocrbnBaT ot BtHweH 3a K/iaca koa. 

B BinaryTree<T> Ca pea/lM3MpaHM TpM get MeTOfla, KOMTO Bp"bLflaT CbOTBeTHO 

KopeHa Ha a^pboto, nesv\n My Hac/ieflHMK v\ flecHna My Hac/ieflHMK. MeTOflvr 

traversePreOrder () M3BMKBa BVrpeLUHO MeTOfla preOrder (BinaryTreeNode< 
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t> root). BTopuflT MeTOfl ot cBOfl cTpaHa o6xo>Kfla noflafleHOTO My fltpBO no 
cxeMaTa /lflBO-KopeH-flacHo (/lKfl). ToBa CTaBa no c/ieflHua TpucTbnKOB 
a/iropnTbM : 

1. PeKypcuBHO M3BMKBaHe Ha MeTOfla 3a o6xo>KflaHe 3a /ihboto noflfltpBO 
Ha flafleHMfl Bptx. 

2. 06xo>KflaHe Ha caMi/m Bptx. 

3. PeKypcuBHO M3BMKBaHe Ha MeTOfla 3a o6xo>KflaHe Ha ahchoto noflfltpBo. 

Cm/iho npenop"b4BaMe Ha <-\v\jaTenn p,a ce onuTa (KaTO eflHO flo6po ynpaw- 
HeHne) fla MOflncfjuunpa npefl/io>KeHMfl a/iropnTbM v\ koa caMocTOflTe/iHO, TaKa 
4e fla pea/iM3npa flpyrnTe flBa ochobhm Tuna o6xo>KflaHe. 

HapefleHM abomhhm Kbpsera 3a nperbpcBaHe 

flO MOMeHTa BMflflXMe KaK MO>KeM fla nOCTpOMM 06klKH0BeH0 fl"bpBO M flB0M4H0 

fltpBO. Te3M cTpyKTypn caMM no ce6e cm ca flOCTa o6o6meHM v\ TpyflHO, b 
TaK"bB cypoB BMfl, MoraT fla hm CBtpwaT HHKaKBa no-cepno3Ha pa6oTa. Ha 
npaKTMKa b MHdpopMaTMKaTa ce npn/iaraT hakom TexHM pa3H0BMflH0c™, b 
komto ca flecf) m hm pa hm cbBKyn hoct ot cTporn npaBM/ia (a/iropnTMn) 3a pa3- 
/1M4HM onepaunn c Tax v\ c TexHMTe enetAemv\. BcflKa eflHa ot Te3M pa3H0BMfl- 

HOCTM HOCM C"bC Ce6e CM CneL4M(JpM L IHM CBOMCTBa, KOMTO Ca nO/ie3HM B pa3/lM4HM 

CMTyaunn. 

KaTO npuMepn 3a TaKMBa no/ie3HM CBOMCTBa MoraT fla ce flaflaT 6"bp30 TbpceHe 
Ha e/ieMeHT no 3aflafleHa ctomhoct ( nepBeHo-HepHO fl-bpBo ); HapefleHocT 
(copTupaHOCT) Ha e/ieMeHTMTe b a^Pboto; bt^mokhoct fla ce opraHM3npa 
ro/ieMM K0/iM4ecTBa MHcjDopMaunfl Ha HAKaKbB 4)aM/iOB HOCMTe/i, TaKa ne 
TbpceHeTO Ha e/ieMeHT b Hero fla CTaBa 6"bp30 c B"b3M0>KH0 Hafi-Ma/iKO cTbnKM 

(B-fl~bpBO) K3KT0 M MHO TO flpyrM. 

B Ta3M ceKUMfl me pa3meflaMe eflMH no-cneuncfiMLieH K/iac abom^hm fltpBeTa - 
HapefleHMTe. Te M3no/i3BaT eAHO Mecro cpemaHO npn AB0M4HMTe A"bPBeTa 
cbomctbo Ha BtpxoBeTe, a MMeHHo cbiuecTByBaHeTo Ha yHMKa/ieH mashtm- 
cpMKaunoHeH K/itoH B"bB BceKM eAUH ot Tax. To3M KnK)4 He ce cpeifla H M K"bAe 
ApyraAe b paMKMTe Ha A^Ae hoto A"bpBO. HapeAeHMTe abom^hm A"bPBeTa 
no3Bo/iflBaT 6"bp30 (b o6iflMfl c/iynaM c npn6/iM3MTe/iH0 log(n) Ha 6poM CTbnKM) 
TbpceHe, Ao6aBAHe v\ M3TpnBaHe Ha e/ieMeHT, Tbfi KaTO noAA"bp>KaT e/ieMeH- 

TMTe CM MHAHpeKTHO B COpTMpaH BMA- 
CpaBHMMOCT MOKfly 06€KTM 

ripeAM Aa npoA"b/i>KMM, me BtBeAeM c/ieAHaTa Ae4>kiHkiL(km, ot kohto me MMaMe 
Hy>KAa b no-HaTaTbLUHOTo M3/io>KeHMe. 

CpaBHMMOCT - ABa o6eKTa A m B Hapn^aMe cpaBHMMM, aKO e M3n"b/iHeHa 
tom ho eflHa ot c/ieAHMTe Tpn 3aBMCMM0CTM Me>KAy tax: 

- "A e no-Ma/iKO ot B" 

- "A e no-ro/iflMo ot B" 
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- "A e paBHO Ha B" 

AHa/iorn4HO flBa K/iK)4a A m B me Hapi/maMe cpaBHMMM, aKO e M3n"b/iHeHa 

T04H0 eflHa OT C/ieflHMTe TpM B"b3MO>KHOCTM: A < B, A > B M/1M A = B. 

BtpxoBeTe Ha eflHO a^pbo MoraT p,a cbfl"bp>KaT HaM-pa3/iM4HM no/ieTa. B no- 
HaTarbiuHOTO pa3Cb>KfleHMe Hue me ce MHTepecyBaMe caMO ot TexHMTe 
yHMKa/iHM K/iK)40Be, komto me MCKaMe fla ca cpaBHMMM. fla noKa>KeM eflMH 
npMMep. HeKa ca flafleHM flBa KOHKpeTHM Btpxa AnB: 

A B 

© o 

B npuMepa KmoMvr Ha A m B ca cbOTBeTHO ue/iMTe nuc/ia 19 v\ 7. Kaicro 3HaeM 
ot MaTeMaTMKaTa, ue/iMTe 4nc/ia (3a pa3/iMKa ot kom n/ieKCHMTe HanpuMep) ca 
cpaBHMMM, KoeTO cnopefl ropen3/io>KeHMTe pa3Cb>KAeHMfl hm flaBa npaBOTO fla 
rn M3no/i3BaMe KaTO K/iic-iOBe. 3aTOBa 3a BtpxoBeTe An B MO>xeM fla KaweM, 
4e "A e no-ro/iflMO ot B" tbm KaTO "19 e no-ro/iaMO ot 7". 



3a6e/ie>KeTe! To3M m>T HMC/iaTa M3o6pa3eHM btdB B'bpxoBeTe 

V\ Ca T6XHM yHMKa/IHM MfleHTMCpMKaMMOHHM K/ltOHOBe, a He K3KTO 

Aocera npoM3BO/iHM nuc/ia. 



CTMraMe m ao flecpMHMUMHTa 3a HapefleHO abomhho fltpBO 3a rbpceine: 

HapefleHo abomhho A"bpBo (fltpBo 3a TtpceHe, binary search tree) e 

AB0M4H0 fltpBO, b KoeTO BceKM flBa ot K/iK)40BeTe ca cpaBHMMM m KoeTO e 
opraHM3MpaHO, TaKa <-\e 3a bcckm Bptx fla e M3n"b/iHeHo: 

- BCMHKM K/lK)40Be B /lflBOTO My nOflfl"bpBO Ca nO-Ma/lKM OT HerOBMfl 
K/1K3H. 

- BCMHKM K/lK)40Be B flflCHOTO My nOflfl"bpBO Ca nO-rO/ieMM OT HerOBMfl 
K/1K34. 

Cbomctb3 Ha HapefleHMTe abomhhm A^pseTa 3a nperbpcBaHe 

Ha c|)MrypaTa e M3o6pa3eH npMMep 3a HapefleHO abomhho a^pbo 3a npeTbp- 
CBaHe. IHe M3no/i3BaMe T03M npMMep, 3a fla flafleM hakom b3>khm cBOMCTBa Ha 
HapefleHOCTTa Ha abomhho fltpBo: 
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no flecfiMHMUMfl MMaMe, 4e jihboto noflfltpBo Ha BceKM eflMH ot BbpxoBeTe ce 
cbCTOM caMO ot e/ieMeHTM, komto ca no-Ma/iKM ot Hero, flOKaTO b ahchoto 
noflfltpBo MMa caMO no-ro/ieMM eneMemw. ToBa 03Ha4aBa, <-\e aKO MCKaMe fla 
HaMepuM flafleH e/ieMeHT TpbrBafiKM ot KopeHa, to mjim cMe ro HaMepn/in v\nv\ 
Tpa6Ba fla ro TbpcuM cbOTBeTHo b jihboto mjim ahchoto My noflfltpBo, c KoeTo 
me cnecTMM m3/imlijhm cpaBHeHMfl. HanpuMep, aKO TbpcuM b HaweTO fltpBO 23, 

TO HflMa CMMCbJl fla TO TbpCMM B JlflBOTO nOflfl"bpBO Ha 19, 3aiflOTO 23 CbC 

curypHOCT He e TaM (23 e no-ro/iflMO ot 19 cneflOBaTe/iHO eBeHTya/iHO e b 

flflCHOTO nOflfl"bpBO). TOBa HM CneCTflBa 5 M3/1ML1JHM CpaBHeHMfl C BCeKM eflMH 

ot e/ieMeHTMTe ot jihboto noflfltpBo, komto, aKO M3no/i3BaMe cB"bp3aH crmcbK 
HanpuMep, me Tpa6Ba fla M3BbpujMM. 

Ot HapefleHOCTra Ha e/ieMeHTMTe c/ieflBa, <-\e hsm-ms/ikmsit e/ieMeHT b fltp- 
boto e HaM-/ieBMflT Hac/ieflHMK Ha KopeHa, aKO MMa TaK"bB, mjim caMn^T KopeH, 

aKO TOM HflMa /lflB HaC/ieflHMK. riO a6C0/lK)TH0 CblflMfl HaHI/IH HaM~rO/16MM51T 

e/ieMeHT b a^Pboto e HaM-flecHMflT Hac/ieflHMK Ha KopeHa, a aKO HAMa TaK"bB - 
caMMAT KopeH. B HaiuMfl npuMep TOBa ca MMHUMa/iHuaT e/ieMem" 7 v\ MaKcu- 
Ma/iHMAT - 35. no/ie3HO m flupeKTHO c/ieflBaiflO cbomctbo ot TOBa e, <-\e BceKM 
eflMH e/ieiMeHT ot jihboto noflfltpBo Ha flafleH Bpbx e no-Ma/i"bK ot BceKM flpyr, 

KOMTO e B flflCHOTO nOflfl"bpBO Ha CblflMfl Bp"bX. 

HapeneHM abommhm /vbpBeTa 3a TbpceHe - npciMep 

C/ieflBaiflMAT npMMep noKa3Ba pea/iM3auMH Ha abom^ho a^pbo 3a TbpceHe. 
U,e/iTa hm me 6"bfle fla npefl/io>KMM MeTOflM 3a flo6aBHHe, TbpceHe m M3TpMBaHe 
Ha e/ieMeHT b flbpBOTO. 3a BCflKa eflHa ot Te3M onepauMM me flafleM noflpo6HO 
o6acHeHMe KaK tohho ce M3Bbpi±iBa . 
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HapeneHM abommhm /vbpBeTa: pea/in3auii$i Ha Bi>pxoBeTe 

KaKTo m npeflu, cera me aecfii/iHi/ipaMe BvrpeujeH K/iac, komto aa onuiue 
cTpyKTypaTa Ha eflMH Bptx. no T03M Ha^MH echo me pa3rpaHM4MM i/i 
Kancy/inpaMe crpyKTypaTa Ha eflMH Bptx KaTO cbmnocT, kohto a^pboto hm me 
cbfl"bp>Ka b ce6e cm. To3m OT.qe.neH K/iac CMe flectDMHupa/in KaTO 4acreH m e 
BMflMM caMo b K/iaca Ha HapeqeHOTo hm a^pbo. Eto m HeroBaTa flec^MHuunfl: 



private static class BinaryTreeNode<T extends Comparable<T>> 

implements Comparable<BinaryTreeNode<T>> { 
/ / Contains the value of the node 
T value; 

// Contains the parent of the node 
BinaryTreeNode<T> parent; 

// Contains the left child of the node 
BinaryTreeNode<T> leftChild; 

/ / Contains the right child of the node 
BinaryTreeNode<T> rightChild; 

/** 

* Constructs the tree node. 

* @param value - the new value. 

*/ 

public BinaryTreeNode ( T value) { 
this. value = value; 
this. parent = null; 
this . leftChild = null; 
this . rightChild = null; 

} 

@Override 

public String toStringO { 

return this . value . toString () ; 

} 

@Override 

public int hashCodeO { 

return this . value . hashCode () ; 

} 

@Override 

public boolean equals (Object obj ) { 

BinaryTreeNode<T> other = (BinaryTreeNode<T> ) obj ; 
return this . compareTo ( other) == 0; 

} 

public int compareTo (BinaryTreeNode<T> other) { 
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return this .value . compareTo ( other . value) ; 

} 

} 



fla pa3meflaMe npefl/io>KeHMfl koa. Ome b MMeTo Ha cTpyKTypaTa, kohto 
pa3r/ie>KflaMe - "HapefleHO ffbpso 3a TbpceHe", Hue roBopuM 3a Hapefl6a, a 
TaKaBa MO>KeM fla nocmrHeM caMo aKO MMaMe cpaBHMMOCT Me>K,qy e/ieMeH- 

TMTe B fl"bpBOTO. 

CpaBHMMOCT Me>Kfly o66ktm b Java 

KaKBO 03Ha4aBa noHATneTo "cpaBHMMOCT Me>Kfly o6eKTM" 3a Hac KaTo nporpa- 

MMCTM? TOBa 03Ha4aBa, 4e Tpfl6Ba fla 3afl"b/l>KMM no HflKaKbB Ha4MH BCM4KM, 

komto M3no/i3BaT HaujaTa CTpyKTypa ot flaHHM, fla a cb3flaBaT noflaBaMKM v\ 
Tun, komto e cpaBHMM. Ha Java M3pe4eHneT0 "™n, komto e cpaBHMM" 6m 
"3By4a.no" TaKa: 



T extends Comparable<T> 



MHTep<JpeMC"bT Comparable<T>, HaMMpaifl ce B naKeTa java.lang, ce CbCTOM 
CaMO OT eflMH MeTOfl int compareTo (T obj) , KOMTO Bp"blfla OTpML4aTe/lHO 
Ufl/lO 4MC/10, Hy/ia M/1M nO/10>KMTe/lHO Ua/lO 4MGT10 CbOTBeTHO, aKO TeKyiflMflT 

o6eKT e no-Ma/i"bK, paBeH m/im no-ro/iflM ot to3m, komto e noflafleH Ha MeTOfla. 
flecfiMHMUMflTa My M3me>Kfla no npM6/iM3MTe/iHO c/ieflHMa Ha^MH: 



public interface Comparable<T> { 

* Compares this object with the specified object for order. 

* @param obj - the Object to be compared 

* @return a negative integer, zero, or a positive integer as 

* this object is less than, equal to, or greater than the 

* specified object. 
*/ 

int compareTo(T obj); 

} 



MMn/ieMeHTMpaHeTO Ha T03M MHTep<JpeMC ot flafleH Knac hm rapaHTMpa, <-\e 
HeroBMTe MHCTaHUMM ca CpaBHMMM. 

Ot flpyra CTpaHa Ha Hac hm e Heo6xoflMMo m ca m MTe BtpxoBe onMcaHM 4pe3 
K/iaca BinaryTreeNode cbiflo fla 6"bflaT cpaBHMMM noMe>Kfly cm. 3aTOBa tom 
cbiflo MMn/ieMeHTMpa comparabie<T>. KaKTO ce BM>Kfla ot KOfla, mm n/ieMeHTa- 
UMflTa Ha Comparable<T> Ha K/iaca BinaryTreeNode BvrpeLUHO M3BMKB3 T33M 
Ha TMna t. 

B KOfla CbLflO CMe npMnOKpM/iM m MeTOflMTe equals (Object obj) M 
hashCode(). flo6pa (3afl"b/i>KMTe/iHa) npaKTMKa e Te3M flBa MeTOfla fla ca 
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cbr/iacyBaHM b noBefleHneTO cm T.e. KoraTO flBa o6eKTa ca eflHaKBM, xew- 
KOfltT mm fla e eflHaicbB. KaKTo me bmamm b maBaTa 3a xeuj-Ta6jiMUM , 
o6paTHOTO Bi^me ne e 3afl"b/i>KMTe/iH0. AHa/iorn4HO o^aKBaHOTO noBefleHne 
Ha equals (Object obj) e fla Bp-bLfla MCTMHa, T04H0 KOraTO M compareTo(T 
obj) Bp-biua 0. 



3afl-b/i>KMTe/iHo CMHxpoHM3npaMTe pa6oTaTa Ha MeTOflMTe 

equals (Object obj), compareTo(T obj) M hashCode(). ToBa e 
TnxHOTO onaKBaiHO noBefleHHe m me bm cnecTM MHoro TpyflHO 
OTKpMBaeMM npo6/ieMn! 

flo TyK pa3meflaxMe MeTOflMTe, npe,£yio>KeHM ot HawMHT K/iac. Cera fla bmamm 
KaKBM no/ieTa hm npeflOcraBH. Te ca cbOTBen-io 3a value (KmoMvr) ot Tun t 

pOflMTe/l - parent, JlflB M fleceH HaC/ieflHMK - CbOTBeTHO leftChild M 

rightchiid. rioc/ieflHMTe Tpn ca ot Tuna Ha flecfiMHMpaiMMfl rn K/iac, a mmchho 

BinaryTreeNode . 

HapefleHM abommhm A>pBeTa: pea/in3aun$i Ha ochobhmji K/iac 

ripeMMHaBaMe icbM pea/iM3aunflTa Ha K/iaca, ormcBam caMOTo HapefleHO 

flB0M4H0 fl"bpBO. fl"bpBOTO CaMO nO Ce6e CM KaTO CTpyKTypa Ce CbCTOM OT eflMH 
KOpeH OT TMn BinaryTreeNode, KOMTO BVrpeLUHO Cbfl"bp>Ka HaC/ieflHMUMTe CM - 

CbOTBeTHO /lflB m fleceH, Te BvrpeujHO TexHMTe HacneflHMUM v\ TaKa peKyp- 
cmbho HaflO/iy flOKaTO ce cmrHe flo jiMcraTa. flpyro Ba>KHO 3a OT6e/ifl3BaHe 
HeiflO e flecf)MHML4MaTa BinarySearchTree<T extends Comparable<T». TOBa 
orpaHM4eHne Ha Tuna t ce Ha/iara 3apaflM M3MCKBaHeT0 Ha BvrpeujHMfl hm 

K/iaC, KOMTO pa60TM CaMO C TMflOBe, MMn/ieMeHTMpaiflM Comparable<T>. 



public class BinarySearchTree<T extends Comparable<T>> { 

/** 

* Represents a binary tree node. 

* @author Vesko Kolev 

* @param <T> 

*/ 

private static class BinaryTreeNode<T extends Comparable<T>> 

implements Comparable<BinaryTreeNode<T>> { 

//... 

II... The implementation from above goes here! ! ! ... 
//. . . 

} 

/ * * 

* The root of the tree. 
*/ 

private BinaryTreeNode<T> root; 
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I * * 

* Constructs the tree. 
*/ 

public BinarySearchTree ( ) { 
this . root = null; 

} 

// . . . 

II ... The operation implementation goes here!!! 
//.. . 

} 



KaKTO cnoMeinaxMe no-rope, me pa3r/ieflaMe cneflHi/rre onepaunn: 

- flo6aBAHe Ha e/ieMeHT; 

- TbpceHe Ha e/ieMeHT; 

- M3TpnBaHe Ha e/ieMeHT. 

Ao6aB$iHe Ha e/ieMeHT b noapeflei-io abomhho ai>pbo 

C/iefl flo6aBAHe Ha hob e/ieMeHT, a^pboto Tpa6Ba fla 3ana3M cBOflTa Hapefle- 
hoct. A/iropnTbMijT e cneflHMflT: aKO a^pboto e npa3H0, to flo6aBHMe hobma 
e/ieMeHT KaTO KopeH. B npoTMBeH c/iynaM: 

- Ako e/ieMeHTbT e no-Ma/i"bK ot KopeHa, to ce o6p"bmaMe peKypcuBHO KbM 
cbinkifl MeTOfl, 3a fla bk/ik)4mm e/ieMeHTa b/ihboto noflfltpBO. 

- Ako e/ieMeHTbT e no-ro/iflM ot KopeHa, to ce o6p"biflaMe peKypcuBHO KbM 
cbiflMfl MeTOfl, 3a fla bk/ik)4mm e/ieMeHTa bahchoto noflfltpBO. 

- Ako e/ieMeHTbT e paBeH Ha KopeHa, to He npaBMM hi/ilao m M3/iM3aMe ot 
peKypcuflTa. 

Acho ce BM>KAa KaK a/iropnTbM"bT 3a BK/no^BaHe Ha Bptx M3pn4H0 ce cbo6pa- 
3flBa c npaBM/iOTO e/ieMeHTMTe b jihboto noflfltpBO fla ca no-Ma/iKM ot KopeHa 
Ha fltpBOTO m e/ieMeHTMTe ot flflCHOTO noflfltpBO fla ca no-ro/ieMM ot KopeHa 
Ha fltpBOTO. Eto m npuMepHa MMn/ieMeHTaunfl Ha T03M MeTOfl. 3a6e/ie>KeTe, <-\e 
npn BKnK)4BaHeT0 ce noflfl"bp>Ka pecjDepeHuna KbM poflMTe/ia, 3aifl0T0 poflMTe- 
jiHT cbiflo Tpa6Ba fla 6"bfle npoMeHeH. 



* Inserts new value in the binary search tree. 

* @param value - the value to be inserted. 

*/ 

public void insert (T value) { 
if (value == null) { 

throw new IllegalArgumentException ( ) ; 

} 



l~/iaBa 17. fltpBeTa m rpac|3M 647 



this. root = insert (value , null, root); 

} 

/ * * 

* Inserts node in the binary search tree by given value, 

* @param value - the new value. 

* @param parentNode - the parent of the new node. 

* @param node - current node. 

* @return the inserted node 
*/ 

private BinaryTreeNode<T> insert (T value, 
BinaryTreeNode<T> parentNode, 
BinaryTreeNode<T> node) { 
if (node == null) { 

node = new BinaryTreeNode<T> (value ) ; 
node. parent = parentNode; 
} else { 

int compareTo = value . compareTo (node .value) ; 
if (compareTo < 0) { 
node .leftChild = 

insert (value , node, node . leftChild) ; 
} else if (compareTo > 0) { 
node . rightChild = 

insert (value , node, node . rightChild) ; 

} 

} 

return node; 

} 



Tbpceiie Ha e/ieMeHT b noApeaeiio abomhho ai>pbo 

TbpceHeTo e onepauna, kohto e om.e no-MHTyMTMBHa. B npuMepHna koa CMe 
noKa3a/in KaK MO>Ke TbpceHeTo aa ce nsBtpujn 6e3 peKypcua, 4pe3 MTepauna. 
A/iropnTbM-bT 3ano4Ba c e/ieMeHT node, co^em. KopeHa. Cnep, Tosa ce npaBM 
c/ieflHOTo: 

- Ako e/ieMeHTbT e paBeH Ha node, to CMe HaMepmii/i TbpceHi/ia e/ieMeHT i/i 
ro BptmaMe. 

- Ako e/ieMeHTbT e no-Ma/i"bK ot node, to npucBO^BaMe Ha node neBwn My 
Hac/ieflHMK T.e. npofl"bn>KaBaMe TbpceHeTo bjihboto noflfltpBO. 

- Ako e/ieMeHTbT e no-ron^M OTnode, to npucBO^BaMe Ha node flecHna My 
Hac/ieflHMK T.e. npofl"bn>KaBaMe TbpceHeTo bahchoto noflfltpBO. 

CneflBa npuMepeH koa: 
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* Finds a given value in the tree and returns the node 

* which contains it if such exsists. 

* @param value - the value to be found. 

* @return the found node or null if not found. 

*/ 

private BinaryTreeNode<T> find(T value) { 
BinaryTreeNode<T> node = this. root; 

while (node != null) { 

int compareTo = value . compareTo (node .value) ; 
if (compareTo < 0) { 

node = node . lef tChild; 
} else if (compareTo > 0) { 

node = node . rightChild; 
} else { 

break; 

} 

} 

return node; 

} 



M3TpnBaHe Ha e/ieMeHT ot noflpefleHO abomhho ai>pbo 

M3TpnBaHeTo e HaM-c/io>KHaTa onepaui/m oTTpi/rre ochobhm. Cnefl Hea a^pboto 
Tpfl6Ba fla 3ana3M cBOHTa HapefleHOcr. n^pBaTa crbnKa npeflu fla M3TpneM 
e/ieMeHT ot a^pboto e fla ro HaMepuM. Be^e 3HaeM KaK craBa TOBa. C/iefl TOBa 
ce npaBM c/ieflHOTo: 

- Ako BtpxbT e /imcto - Haco4BaMe pecfsepeHUMflTa Ha poflMTe/ia My KbM 
null. Ako e/ieMeHTbT ha Ma poflMTe/i cneflBa, <-\e tom e KopeH v\ npocro ro 

M3TpMBaMe. 

- Ako BtpxtT MMa caMO eflHO noflfltpBo - jihbo v\nv\ ahcho, to tom ce 
3aMecTBa c KopeHa Ha TOBa noflfltpBO. 

- Ako BtpxtT MMa flBe noflfltpBeTa. ToraBa HaMnpaMe Hafi-Ma/iKi/mT Bptx 
b flflCHOTo My noflfltpBO m ro pa3MeHHMe c Hero. Cnep, ra3v\ pa3MHHa 
Btpxvr me MMa Be^e Hafi-MHoro eflHO noflfltpBO m ro M3TpnBaMe no 
HAKoe ot ropHMTe flBe npaBM/ia. TyK Tpa6Ba fla OT6e/ie>KMM, 4e MO>Ke fla 
ce HanpaBM aHa/iorn4Ha pa3MAHa, caMO <-\e B3MMaMe /ihboto noflfltpBO v\ 
HaM-ro/ieMMAT e/ieMeHT ot Hero. 

OcTaBAMe Ha ^marena Karo jieKO ynpa>KHeHne fla npoBepn KopeKTHocrra Ha 

BCflKa OT Te3M TpM CTbllKkl. 

HeKa flafleH eflMH npi/iMep 3a M3TpnBaHe. LU,e M3no/i3BaMe othobo HaiueTo 
HapefleHO a^pbo, KoeTO noKa3axMe b Ha^a/iOTO Ha Ta3M TOMKa. fla M3TpneM 
HanpuMep e/ieMeHTa c 101104 11. 
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Tom MMa flBe noflfltpBeTa m cbmacHO HaiunflT a/iropnTbM Tpa6Ba aa 6"bfle 
pa3MeHeH c Hafi-Ma/iKHflT e/ieMeHT otahchoto noflfltpBO, T.e. c 13. Cnefl KaTO 
M3B"bpiiiMM pa3MAHaTa Be^e MO>KeM cnoKOMHO fla M3TpneM 11, komto e /1MCTO. 
Eto KpaMHMAT pe3y/iTaT: 




npefl/iaraMe c/ieflHua npuMepeH koa, komto pea/iM3npa onucaHna a/iropurbM: 









* Removes an element 


from the 


tree if exists. 


* @param value - the 


value to 


be deleted. 


*/ 
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public void remove (T value) { 

BinaryTreeNode<T> nodeToDelete = find (value); 
if (nodeToDelete == null) { 
return; 

} 

remove (nodeToDelete) ; 



public void remove (BinaryTreeNode<T> node) { 
// Case 3: If the node has two children. 
// Note that if we get here at the end 
// the node will be with at most one child, 
if (node .leftChild != null && node . rightChild != null) { 
BinaryTreeNode<T> replacement = node . rightChild; 
while (replacement . leftChild != null) { 
replacement = replacement . leftChild; 

} 

node. value = replacement .value ; 
node = replacement; 

} 

// Case 1 and 2: If the node has at most one child. 
BinaryTreeNode<T> theChild = node . leftChild != null ? 
node . leftChild : node . rightChild; 

// If the element to be deleted has one child, 
if (theChild != null) { 

theChild .parent = node. parent; 

// Handle the case when the element is the root, 
if (node. parent == null) { 
root = theChild; 

} 

else { 

// Replace the element with its child subtree, 
if (node .parent . leftChild == node) { 
node .parent . leftChild = theChild; 

} 

else { 

node .parent . rightChild = theChild; 

} 

} 

} 

else { 

// Handle the case when the element is the root, 
if (node. parent == null) { 
root = null; 

} 
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else { 

// Remove the element. It is a leaf, 
if (node .parent . leftChild == node) { 
node .parent . leftChild = null; 

} 

else { 

node .parent . rightChild = null; 

} 

} 

} 

} 



Ea/iaHcupaHM Kbpsera 

KaKTo BMflflXMe no-rope, HapefleHMTe aboi/nhi/i ffbpBera npeflcraB/iflBaT eflHa 
mhoto yflo6Ha CTpyKTypa 3a rbpceine. TaKa flecjDMHupaHn onepaunnTe 3a 
cb3flaBaHe v\ M3TpnBaHe Ha fltpBOTo vw\aj eflMH ckpmt HeflocrarbK. KaKBO 6m 
CTaHa/io ara b a^pboto bk/ik)4mm noc/ieflOBaTe/iHO e/ieMeHTMTe 1, 2, 3, 4, 5, 
6? IHe ce no/iy-m cneflHOTO fltpBo: 




B T03M C/iy4aM flB0M4H0T0 fl"bpBO Ce e M3p0flM/10 B cBtp3aH Cni/ICbK. Ot TaM M 

TbpceHeTo b TOBa fltpBo me e flocra no-6aBHO (c N Ha 6poM cTbnKM, a He c 
log(N)), TbM KaTO, 3a fla npoBepuM p,anv\ flafleH e/ieMeHT e B"bTpe, b nav\- 
/lOLunaT c/iynaM me Tpa6Ba fla npeMMHeM npe3 bcm^km eneMemw. 

IHe cnoMeHeM HaKpaTKO 3a cbiuecTByBaHeTO Ha cTpyKTypn ot flaHHM, komto b 
o6iflna cny<-\av\ 3ana3BaT /iorapnTMM L iHOTO noBefleHne Ha onepaunnTe 
Ao6aBflHe, TbpceHe v\ M3TpnBaHe Ha e/ieMeHT. ripeflu fla KaweM KaK ce 
nocTura TOBa, me BtBefleM c/ieflHMTe flBe flecfiMHULiMM : 
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Ea/iaHCMpaHO abomhho fltpBo - abom'-iho fltpBO, b KoeTO HMKoe /imcto He e 
Ha "mhoto no-ro/iflMa" ffbn6o<-\v\Ha ot bchko flpyro /imcto. flecjjMHMunflTa Ha 
"mhoto no-ro/iflMa" 3aBncn ot KOHKpeTHaTa 6ajiaHcnpama cxeMa. 

Mflea/iHo 6a/iaHCnpaHO abommho fit p bo - aboi/nho fltpBo, b KoeTO 
pa3/iMKaTa b 6pon Ha Bbpxoeere Ha jibboto h ancHoro noani>pBO Ha 

BceKM ot B"bpxoBeTe e Hafi-MHoro eflUHnua. 

Be3 fla HaB/iM3aMe b p,erav\nv\ me cnoMeHeM, <-\e aKO flafleHO abom'-iho fltpBO e 
6a/iaHcnpaHO, flopn v\ fla He e Mflea/iHO 6a/iaHcnpaHO, to onepaunnTe 3a 
Ao6aBAHe, TbpceHe v\ M3TpnBaHe Ha e/ieMem" b Hero ca c /iorapnTMM4Ha 
c/io>khoct m flopn m b HaM-jiOLUMH c/iy^aM. 3a fla ce M36erHe flnc6a/iaHca Ha 
fltpBOTO 3a npeTbpcBaHe, ce npn/iaraT onepaunn, komto npeHape>KflaT 4acr 
ot e/ieMeHTMTe Ha a^Pboto npn flo6aBAHe mii/i npn npeMaxBaHe Ha e/ieMeHT 
ot Hero. Te3M onepaunn HaM-4ecT0 ce HapunaT poTauuki. KoHKpeTHi/mT bma 
Ha poTaunnTe, ce yTC-mflBa Aon"b/iHMTe/iHO v\ 3aBncn pea/iM3aunflTa ot 
KOHKpeTHaTa CTpyKTypa ot ashhm. KaTO npuMepn 3a TaKMBa CTpyKTypn, 
MO>KeM Aa A^AeM HepBeHO-HepHO A"bpBO, AVL-A"bpBO, AA-A"bpBO, Splay- 
A"bpBO M AP- 

3a no-AeTaM/iHO pa3me>KAaHe Ha Te3M v\ Apyrn crpyKTypi/i npenop"b4BaMe Ha 
HMTaTe/ia Aa noTbpcn b cTporo cneuna/insnpaHaTa /lMTepaTypa 3a a/iropnTMM 
m cTpyKTypn OT AaHHM. 

K/iaci>T TreeSet<T> b Java 

CneA KaTO Be^e ce 3ano3HaxMe c HapeAeHMTe abom^hm A"bPBeTa v\ c TOBa 
KaKBo e npeAMMCTBOTO Te Aa ca 6a/iaHcnpaHM, MABa MOMeHTa Aa noKa>KeM m 
KaKBo Java MMa 3a Hac no to3m Btnpoc. Mo>Ke 6m BceKM ot Bac TafiHO ce e 
HaAfl Ban, <-\e HMKora hhmb Aa My ce Ha/iara Aa MMn/ieMeHTupa 6a/iaHcnpaHO 
HapeAeHO abom^ho a^Pbo 3a TbpceHe, 3amoTO M3r/ie>KAa AOCTa c/io>kho. ToBa 
HaM-BepoflTHO HancTMHa e TaKa. 

flo MOMeHTa pa3r/ieAaxMe KaKBo n pe ACTa bjih BaT 6a/iaHcnpaHMTe A"bPBeTa, 3a 
Aa Ao6neTe npeACTaBa 3a tax. KoraTO bm ce Ha/io>KM Aa rn no/i3BaTe, BMHarn 
MO>KeTe Aa pa34MTaTe Aa rn B3eMeTe ot HflKbAe HaroTOBO. B cTa h Aa pth wre 
6n6/inoTeKM Ha Java MMa totobm MMn/ieMeHTaunn Ha 6a/iaHcnpaHM A"bpBeTa, a 
ocBeH TOBa no MHTepHeT MO>KeTe Aa HaMepi/rre i/i mhoto bt^hluhm 6n6/inoTeKM, 
KaTO npuMepHO Apache Commons Collections m JGL . 

B Java Collection Framework ce noAA"bP>Ka K/iacvr TreeSet<T>, komto bvt- 
peujHO npeACTaB/iflBa MMn/ieMeHTauna Ha 4epBeH0-4epH0 A"bPBO. ToBa, KaKTo 
Be^e 3HaeM, 03Ha4aBa, <-\e Ao6aBH hcto, TbpceHeTO m M3TpnBaHeTO Ha e/ie- 

MeHTM B AtpBOTO Lfle Ce M3B"bpiilM C /lOrapMTMM'HHa C/10>KHOCT (T.e. aKO MMaMe 

1 000 000 e/ieMeHTa onepaunaTa me 6"bAe MSBtpiueHa 3a oko/io 20 cTbnKn). 
MeTOAUTe ca CbOTBeTHO c MMeHa add(), contains () M remove () . 

Ba>KHo e Aa ce 0T6e/ie>KM, ^e i/rrepaTopvr Ha TreeSet<T> me Bp^ma e/ieMe- 
HTMTe Ha a^Pboto eAUH no eAUH b HapacrBam peA, KaTO ce 3ano4He ot nav\- 
Ma/iKMfl. ToBa ce A"b-n>KM Ha BvrpeujHaTa HapeA6a Ha e/ieMeHTMTe. CneABa Aa 
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0T6e/ie>KMM, 4e MTepaTopnTe ca K/iacoBe, komto ce M3no/i3BaT 3a o6xo>KflaHe 
Ha flafleHa KO/ieKuna. MMa c/iy^an, b komto ce MMn/ieMeHTupaT noBe^e ot 
eflMH MTepaTopn, 3a fla MoraT fla 6"bflaT nocTurHaTM hako/iko pa3/iM4HM 
o6xo>KflaHMfl Ha flafleHaTa crpyKTypa. 

K/iaci>T TreeSet<T> - npciMep 

Eto npocT npuMep, komto noKa3Ba, <-\e b TreeSet<T> MO>KeM fla flo6aBHMe m 
M3TpnBaMe, a npn o6xo>KflaHe no/iynaBaMe e/ieMeHTMTe b HapacrBam pefl: 



TreeSet<Integer> treeSet = new TreeSet<Integer> ( ) ; 

treeSet . add ( 5) ; 

treeSet.add(8) ; 

treeSet. add (1) ; 

treeSet . add ( 6) ; 

treeSet . add ( 3) ; 

treeSet . remove ( 6 ) ; 

for (int i : treeSet) { 

System . out .printf ( " %d", i); 

} 

// Result: 13 5 8 



noBe^e MHcfjopMaunfl 3a K/iaca TreeSet<T> MO>KeTe fla HaMepnTe b ceKui/mTa 
" MHo>KecTBa " Ha nnaBaTa " Pe^Hnun, xeLu-Ta6jinun m MHo>KecTBa ". 

rpa<t>M 

TpacfiMTe ce eflHa MSK/iKJLiMTe/iHO no/ie3Ha m flocra pa3npocTpaHeHa CTpyKTypa 
ot flaHHM. l/l3no/i3BaT ce 3a onucBaHeTO Ha HaM-pa3HOo6pa3HM B3anM0Bp"b3KM 
Me>Kfly o6eKTM ot npaKTMKaTa, cB"bp3aHM c noHTM bcmhko. KaKro me bmamm no- 
KtcHO, fltpBeTa ca noflMHO>KecTBO Ha rpacjDMTe, T.e. rpacj)MTe npeflcraB/iflBaT 
eflHa o6o6iueHa crpyKTypa, no3BO.rmBama MOfle/inpaHeTO Ha flOCTa ro/iflMa 
cbBKynHOCT ot pea/iHM cuTyaunn. 

HecTaTa ynoTpe6a Ha rpacjDMTe b npaKTMKaTa e flOBe/ia flo 3afl"b/i6o4eHM 
M3c/ieflBaHMfl b "Teopufl Ha rpacj)MTe", b kohto ca M3BecTHM orpoMeH 6poM 
3afla4M 3a rpacjDM m 3a noBe^eTO otthx MMa m flo6pe M3Becmo peiueHne. 

Tpa4>M - OCHOBHM nOHflTMfl 

B Ta3M T04Ka me BtBefleM hakom ot no-Ba>KHMTe noHflTna v\ flecfinHMLinn. HacT 
ot tax ca aHa/iorn^HM Ha Te3M, BtBefleHM npn cTpyKTypaTa ot flaHHM flbp_BO, 

HO flBeTe CTpyKTypM, K3KT0 me BMAMM, MMaT MHOrO CepM03HM pa3/lM4Mfl, TbM 

KaTO fltpBOTO e caMO eflMH 4acTeH c/iynaM Ha rpacf). 

fla pa3r/ieflaMe cneflHMHT npMMepeH rpacj), hmmto tmih no-KbCHO me HapeneM 
KpaeH opMeHTMpaH. B Hero othobo MMaMe HOMepauMa Ha BtpxoBeTe, kohto e 
a6co/iK)THO npoM3BO/iHa m e flo6aBeHa, 3a fla MO>Ke no-ziecHO fla tobopmm 3a 

HflKOM KOHKpeTeH : 
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KptrHeTaTa Ha cxeMaTa, me Hapn^aMe BtpxoBe, a cTpe/iKMTe, komto rn 
CBi3p3BaT, me Hapn^aMe opueHTupaHM pe6pa (Rbrvi). Btpxvr, ot komto 
M3/iM3a cTpe/iKaTa me Hapn^aMe npeflwecTBeHMK Ha to3m, komto cTpe/iKaTa 
C04M. HanpuMep "19" e npefliuecTBeHMK Ha "1". "1" ot cboh CTpaHa ce ABABa 
Hac/ieflHMK Ha "19". 3a pa3/iMKa ot cTpyKTypaTa fltpBO, cera BceKM eflMH 
Bptx MO>Ke fla MMa noBe^e ot eflMH npeflwecTBeHMK. HanpuMep "21" MMa 
TpuMa - "19", "1" m "7". Ako flBa Btpxa ca cB"bp3aHM c pe6po, to Ka3BaMe, <-\e 
Te3M flBa Btpxa ca mhmmashthm c TOBa pe6po. 

C/ieflBa fledpuHMLinfl 3a KpaeH op Me htm pa h rpacp (finite directed graph): 
KpaeH opMeHTMpaH rpacp ce Hapn^a HapefleHaTa flBOMKaTa flBOMKa (V, E), 

KbfleTO V e KpaMHO M HO>KeCTBO OT BtpXOBe, a E e KpaMHO M HO>KeCTBO OT 

opueHTupaHM pe6pa. Bchko pe6po e npnHafl/ie>KaiflO Ha E npeflcraB/iflBa 
HapefleHa flBOMKa ot BtpxoBe u v\ v T.e. e=(u, v), komto eflH03Ha4H0 ro 
onpefle/iaT. 

3a no-flo6poTO pa36npaHe Ha Ta3M flecjjMHuunfl cm/iho npenop"b4BaMe Ha 
4MTaTe/ifl fla cm mmc/im 3a B"bpxoBeTe HanpuMep KaTO 3a rpaflOBe, a 
opueHTupaHMTe pe6pa KaTO eflHonoco^Hn nvrnma- TaKa, aKO eflUHMAT Bptx e 
CocjDMfl, a flpyrnflT e Be/iMKO TbpHOBO to eflHonoco^HUflT nvr (fltraTa) me ce 
Hapn^a Co4)Mfl-Be/iMKO TbpHOBO. BcbmnocT TOBa e eflMH ot Knacn4ecKMTe 
npuMepn 3a npM/io>KeHMe Ha rpacjDMTe - b 3afla4M cB"bp3aHM c nvmma- 

Ako BMecTo cTpe/iKM BtpxoBeTe ca cB"bp3aHM c OTce^KM ( Ka kto npn crpyKTy- 
paTa fltpBo), to ToraBa OTceMKMTe me Hapn^aMe HeopMeHTMpaHM pe6pa, a 
rpacf)"bT - HeopMeHTMpaH. Ha npaKTMKa MoweM fla cm npeflCTaBAMe, <-\e eflHo 
HeopneHTupaHO pe6po ot Bptx A ao Bptx B npeflcraB/iflBa flBynoco^HO pe6po 



l~/iaBa 17. fltpBeTa m rpac|3M 655 



eKBMBa/ieHTHO Ha flBe npoTi/iBono/iOKHM opueHTupaHM pe6pa Me>Kfly cbiunTe 
flBa Btpxa: 



flBa Btpxa cB"bp3aHM c pe6po, me Hapi/maMe cbceflHM. 

3a pe6paTa Mowe ce 3aflaae cfiyHKUMfl, kohto Ha bchko eflHO pe6po cbnocraBfl 
pea/iHO 4Mc/io. Te3M TaKa no/iyneHM pea/iHM 4nc/ia me Hapn^aMe Ter/ia. KaTO 
npuMepn 3a Ter/ia MO>xeM p,a aaaeM flt/i^MHaTa Ha flupeKTHMTe Bp"b3KM leeway 
flBa cbceflHM rpafla, nponycKaTe/iHaTa cnoco6HOCT Ha eflHa Tp-b6a m ap. fpadp, 
komto MMa Ter/ia no pe6paTa ce Hapn^a npeTer/ieH (weighted). Eto KaK ce 
M3o6pa3flBa npeTer/ieH rpacj): 



I"It»t b rpacp me Hapn^aMe nocneflOBaTe/iHOcr ot BtpxoBe Vi, v 2 , ... , v n , 
TaKaBa, 4e cbiuecTByBa pe6po ot v, no v i+1 3a bchko i ot 1 ao n-1. B Haujua 
rpacjD n-bT e HanpuMep noc/ieAOBaTe/iHoara "1", "12", "19", "21". "7", "21" n 
"1" o6a4e He e n"bT, Tbti Kara He cbiuecTByBa pe6po 3ano4Bamo ot "21" v\ 

3aB"bpiJJBaiM0 b "1". 

/Vb/i>K»iHa Ha m»T e 6poaT Ha pe6paTa, cBtpsBaiun noc/ieflOBaTe/iHOcira ot 
BtpxoBe b nvra. T03M 6poM e paBeH Ha 6poaT Ha BtpxoBeTe b nvra MMHyc 
eflMHuua. fl"b/i>KMHaTa Ha npuMepa hm 3a nvr "1", "12", "19", "21" e rpv\. 

Lie Ha Ha m»T b npeTer/ieH rpacj), me Hapi/maMe cyMaTa OTTer/iaTa Ha pe6paTa 
y^acTBaiun b nvra. B pea/iHMfl >kmbot nvrflT ot Coccus flo BapHa HanpuMep e 
paBeH Ha fl"b/i>KMHaTa Ha nvra OTCocfiMfl ao Be/iMKO TbpHOBo n/iK)c fl"b/i>KMHaTa 
Ha nvra ot Be/iMKO TbpHOBO flo BapHa. B Hawi/m npi/iMep fl"b/i>KMHaTa Ha nvra 
"1", "12", "19" m "21" e paBHa Ha 3 + 16 + 2 = 21. 
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Umkij/i e n"bT, b komto Ha^a/iHMflT m KpaMHMAT Bptx Ha riv™ cbBnaflaT. 
npuMep 3a unKb/i e "1", "12" n "19". "1", "7" n "21" o6a4e He e miKh/i. 

flpMMKa me Hapn^aMe pe6po, KoeTo 3ano4Ba ot m cBtpiuBa b eflMH m cbm 
Bptx. B HauJMfl npuMep Btpxa "14" MMa npuMKa. 

CBi>p3aH H6opM6HTMpaH rpacp Ha puna Me HeopneHTnpa h rpacp, b komto 
cbiuecTByBa rrbT ot BceKM eflMH Bptx ao BceKM flpyr. HanpuMep c/ieflHMflT 
rpacp He e cB"bp3aH, 3amoTO He cbmecrBVBa nvr ot "1" ao "7". 



M TaKa, Be^e MMaMe fl0CTaTb4H0 no3HaHna, 3a fla AecpMHMpaMe noHATneTO 
atjPbo no ome eflMH Ha^MH - KaTO cneuna/ieH bma rpacp: 

fl-bpBo - HeopneHTupaH cB"bp3aH rpacp 6e3 umk/im. 

KaTO /ieKO ynpa>KHeHne ocraBAMe Ha mwarenn fla noKawe 3amo flBeTe 

fledpMHMLlMM 3a fl"bpBO Ca eKBMBa/ieHTHM. 

rpa<3>M - BMflOBe npeflCTaB51HM51 

C"biflecTByBaT mhoto pa3/iM4HM Ha^MHM 3a npeflCTaBAHe Ha rpacp b nporpaMM- 

paHeTO. Pa3/lM4HMTe npeflCTaBflHMfl MMaT pa3/lM4HM CBOMCTBa M KOe T04H0 

Tpa6Ba fla 6"bfle M36paHO, 3aBncn ot KOHKpeTHna a/iropnTbM, komto MCKaMe fla 
npn/io>KMM. C flpyrn flyMM Ka3aH0 - npeflCTaB^Me rpacpa cm TaKa, <-\e onepa- 
UMMTe, komto a/iropMTbM"bT hm HaM-qecTO M3B"bpujBa Btpxy Hero, fla 6"bflaT 
MaKCMMa/iHO 6"bp3M. Be3 fla M3naflaMe b ro/ieMM fleTaM/iM me m3/io>kmm hakom 
ot HaM-4ecT0 cpeiflaHMTe npeflCTaBAHMfl Ha rpacpM. 

- CrmcbK Ha pe6paTa - npeflCTaBa ce, 4pe3 crwcbK ot HapefleHM abomkm 
(v., Vj), KtfleTO cbiuecTByBa pe6po ot Vj ao Vj. Ako rpacpvr e nperernen, 
to BMecTO HapefleHa flBOMKa MMaMe HapefleHa TpoMKa, KaTO TpeTMsiT m 
e/ieMeHT noKa3Ba KaKBO e Ter/iOTO Ha flafleHOTO pe6po. 

- CrwcbK Ha Hac/ieflHMUMTe - b TOBa npeflCTaB^He 3a BceKM Bptx v ce 
na3M cnMCbK c BtpxoBeTe, KbM komto co^aT pe6paTa 3ano4BaiflM ot v. 
TyK othobo, aKO rpacpvr e npeTer/ieH, KbM BceKM e/ieMeHT ot cnMctKa c 
Hac/ieflHMUMTe ce flo6aBfl flont/iHMTe/iHO none, noKa3Bamo ueHaTa Ha 
pe6poTO ao Hero. 
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- MaTpkiua Ha cbcencTBo - rpacfivr ce npeflcraBH KaTO KBaflpaTHa 
MaTpnua g[N][N], b kohto, aKO cbmecrByBa pe6po ot Vj no v j7 to Ha 
no3Munfl g[i] [j] b MaTpnuaTa e 3anncaHo 1. Ako TaKOBa pe6po He 
cbmecTByBa, to b no/ieTO g[i] [j] e 3anncaH0 0. Ako rpacjDvr e 
npeTemeH, b no3nunfl g[i] [j] ce 3anncBa TemoTO Ha flafleHOTo pe6po, 
a MaTpnuaTa ce Hapn^a MaTpkiua Ha Ter/iaTa. Ako Me>K,qy flBa Btpxa b 
TaKaBa MaTpnua He cbiuecTByBa n"bT, to ToraBa ce 3anncBa cneuna/iHa 

CTOMHOCT, 03Ha4aBaiJ4a 6e3KpaMHOCT. 

MaTpkiua Ha mhljmashthoct Me>Kfly Bi>pxoBe m pe6pa - b to3m 
c/iynaM othobo ce M3no/i3Ba MaTpi-ma, caMO <-\e c pa3Mepn g[M][N], 
KbfleTO M e 6poflT Ha BtpxoBeTe, a N e 6poaT Ha pe6paTa. BceKM cTb/16 
npeflcraBfl eflHO pe6po, a BceKM pefl eflMH Bptx. ToraBa b cTb/i6a 
cbOTBeTCTBa m Ha pe6poTO (v i7 Vj) caMO m efli/mcTBeHo Ha no3nunfl i v\ Ha 
no3MUMfl j me 6"bflaT 3anncaHM 1, a Ha ocTaHa/iMTe no3kiukiki b to3m 
CTb/i6 me e 3anncaHa 0. Ako pe6poTO e npuMKa T.e. e (v i7 Vj), to Ha 
no3Muna i 3anncBaMe 2. Ako rpacfrvr, komto MCKaMe fla npeflcraBMM e 
opueHTupaH m MCKaMe fla npeflcraBi/iM pe6po ot Vj ,qo Vj, to Ha no3nunfl i 
nuiueM 1, a Ha no3nunfl j nmueM -1. 

Tpa4>M - ochobhm onepauMM 

OcHOBHMTe onepaunn b rpacf) ca: 

- Cb3flaBaHe Ha rpacf) 

- flo6aBAHe / npeMaxBaHe Ha Bptx / pe6po 

- npoBepKa fla/in flafleH Bptx / pe6po CbmecrByBa 

- HaMnpaHe Ha Hac/ieflHMUMTe Ha flafleH Bptx 

IHe npefl/io>KMM npuMepHa pea/in3aunfl Ha npeflcraBHHe Ha rpacf) c MaTpnua 
Ha cbceflCTBO m me noKaweM KaK ce M3B"bpujBaT noBe^eTo onepaunn. T03M 
BMfl pea/iM3aunfl e yflo6eH, KoraTO MaKCMMa/iHUAT 6poM Ha BtpxoBeTe e npefl- 
BapnTe/iHO M3BecTeH v\ KoraTO tom He e mhoto to/iam (3a fla ce pea/iM3npa 
npeflCTaBAHeTO Ha rpa<£ c N Btpxa e Heo6xoflMMa naMeT ot nopafltKa Ha N 2 
3apafln KBaflpaTHaTa MaTpnua). nopaflu TOBa, HHMa fla pea/iM3npaMe MeTOflu 
3a flo6aBAHe / npeMaxBaHe Ha hob Bptx. 



import j ava . util . LinkedList; 
import j ava . util . List; 

* Represents a directed unweighted graph structure. 

* @author Vesko Kolev 
V 

public class Graph { 

// Contains the vertices of the graph 
private int vertices [] [] ; 
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I * * 

* Constructs the graph. 

* @param vertices - the vertices of the graph. 

*/ 

public Graph (int[] [] vertices) { 
this .vertices = vertices; 

} 

/* * 

* Adds new edge from i to j . 

* @param i - the starting vertex. 

* Sparam j - the ending vertex. 

*/ 

public void addEdge(int i, int j) { 

vertices [i ][ j ] = 1 ; 

} 

* Removes the edge from i to j if such exists. 

* @param i - the starting vertex. 

* Sparam j - the ending vertex. 

*/ 

public void removeEdge (int i, int j) { 

vertices [i ][ j ] = 0; 

} 



* Checks whether there is an edge between vertex i and j 

* @param i - the starting vertex. 

* Sparam j - the ending vertex. 

* @return true if there is an edge between 

* vertex i and vertex j . 
*/ 

public boolean hasEdge (int i, int j) { 

return vertices [i] [ j ] == 1 ; 

} 

/* * 

* Returns the successors of a given vertex. 

* Sparam i - the vertex. 

* @return list with all successors of the given vertex. 
*/ 

public List<Integer> getSuccessors (int i) { 

List<Integer> successors = new LinkedList<Integer> ( ) ; 

for (int j = 0; j < vertices [i ]. length; i++) { 
if (vertices [i ][ j ] == 1) { 
successors. add (j) ; 
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} 

} 

return successors; 

} 

} 



Ochobhm npM/io>KeHM5i m 3aflaHM 3a rpa4>M 

rpacfiMTe ce M3no/i3BaT 3a MOfle/inpaHe Ha mhoto cmyaunn ot pea/iHocrra, a 
3aflaHMTe Btpxy rpacfiM MOfle/inpaT mhokcctbo pea/iHM npo6/ieMM, komto 4ecTo 
ce Ha/iara fla 6"bflaT peiuaBaHM. IHe flafleM caMO hakojiko npuMepa: 

- KapTa Ha rpafl Mo>Ke fla ce MOfle/iupa c opueHTupaH nperernen rpacf). Ha 
BCflKa y/inua ce cbnocraBfl pe6po c flt/iwMHa cbOTBeTCTBama Ha fl"b/i>KM- 
HaTa Ha y/inuaTa m nocoKa - nocoKaTa Ha flBMweHMe. Ako y/inuaTa e 
flBynoco4Ha MO>Ke fla v\ ce cbnocraBHT flBe pe6pa 3a flBeTe nocoKM Ha 
flBM>KeHne. Ha bchko KptcTOBMifle ce cbnocraBfl Bptx. npn TaK"bB MOfle/i 
ca ecTecTBeHM 3afla4M KaTO TbpceHe Ha Hafi-KparbK n"bT Me>Kfly flBe 
Kp"bCTOBMifla, npoBepKa fla/in MMa n"bT Me>K,qy flBe KptcTOBMifla, npo- 
BepKa 3a unKb/i (fla/in Mo>KeM fla ce 3aB"bpTMM m fla ce BtpHeM Ha 
M3xoflHa no3Munfl), TbpceHe Ha rrbT c MMHMMa/ieH 6poM 3aB0M v\ t.h. 

- KoMnioTbpHa Mpewa Mo>Ke fla ce MOfle/iupa c HeopneHTupaH rpacf>, mmmto 
BtpxoBe cbOTBeTCTBaT Ha kom nK)TpnTe b Mpe>KaTa, a pe6paTa cbOTBeT- 
CTBaT Ha KOMyHMKaunoHHMTe KaHa/in Me>Kfly KOMnwTpnTe. Ha pe6paTa 
MoraT fla ce cbnocraBHT pa3/iM4HM 4nc/ia, npuMepHO KanaunTeT Ha 
KaHa/ia mjim ckopoct Ha o6MeHa m flp. Tunn^HM 3afla4M npn TaKMBa 
MOfle/in Ha kom nioTbpHa Mpewa ca npoBepKa 3a cB"bp3aH0CT Me>Kfly flBa 
KOMnioTbpa, npoBepKa 3a flBycB"bp3aH0CT Me>K,qy flBe to^km (cbiuecTBy- 
BaHe Ha flBOMHO-noflcurypeH KaHa/i, komto ocTaBa npn 0TKa3 Ha komto m 
fla e kom niOTbp) v\ flp. B 4acTH0CT MHTepHeT MO>Ke fla ce MOfle/iMpa KaTO 
rpacf), b komto ce pewaBaT 3afla4M 3a MapiupyTM3aLiMfl Ha naKeTM, komto 
ce MOfle/iMpaT KaTO 3afla4M 3a rpacjDM. 

- Pe^HaTa cMcreMa b flafleH perMOH Mo>Ke fla ce MOfle/iMpa c HaconeH 
npeTemeH rpacf), b komto BCflKa peKa ce c^ctom ot eflHO mjim hhkojiko 
pe6pa, a BceKM Bptx cbOT BeTCTBa Ha macro, KbfleTO flBe m/im noBe^e 
peKM ce B/iMBaT eflHa b flpyra. no pe6paTa MoraT fla ce cbnocraBHT 
ctomhoctm, cB"bp3aHM c K0/iM4ecTB0T0 BOfla, KoeTO npeMMHaBa no TAX. 
EcTecTBeHM npM to3m MOfle/i ca 3afla4M KaTO M34Mc/ieHMe Ha o6eM MTe 
BOfla, npeMMHaBaiflM npe3 bcckm Bptx m npeflBM>KflaHe Ha eBeHTya/iHM 
HaBOflHeHMfl npM yBe/iM4aBaHe Ha K0/iM4ecTBaTa. 

BM>KflaTe, 4e rpacfiMTe MoraT fla MMaT mhoto6pomhm npM/io>KeHMfl. 3a tax MMa 

M3nMCaHM CTOTM U, M KHMTM M HayMHM TpyflOBe. CbLfleCTByBaT fleceTKM K/iaCM- 

4ecKM 3afla4M 3a rpacjDM, 3a komto MMa M3BecTHM peiueHMa m/im e M3BecTH0, <-\e 
HAMaT ecjDeKTMBHO peiueHMe. HMe ha Ma fla ce crmpaMe Ha tax. HaflflBaMe ce 
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4pe3 KpaTKOTO npeflCTaBAHe j\a cb6yfli/iM MHTepecvr bm KbM TeMaTa m j\a bm 
noflTMKHeM fla OTfle/iMTe flocTarb4HO BHMMaHne Ha 3afla4MTe 3a rpacj)M ot 
ynpa>KHeHM3Ta. 

Ynpa>KHeHM5i 

1. fla ce Hanniue nporpaMa, kohto HaMMpa 6poa Ha cpeiflaHMATa Ha flafleHO 

4MC/10 B flafleHO fl"bpBO OT 4MC/ia. 

2. fla ce Hani/iLue nporpaMa, kohto M3Be>Kfla ko pe h MTe Ha 0He3M noflfltpBeTa 
Ha flafleHO fltpBO, komto MMaT to^ho k Ha 6poki Btpxa, KbfleTo k e flafleHO 
ecrecTBeHO <-\v\cno. 

3. fla ce Hani/nue nporpaMa, kohto HaMMpa 6poa Ha nwcrara v\ 6poa Ha 
BvrpeLUHkiTe BtpxoBe Ha flafleHO a^pbo. 

4. HanMiueTe nporpaMa, kohto no flafleHO abom4ho a^pbo ot 4nc/ia HaMMpa 
cyMaTa Ha B"bpxoBeTe ot bcako eflHO hmbo Ha a^pboto. 

5. fla ce Hanniue nporpaMa, kohto HaMMpa m OTne^aTBa bcm^km BtpxoBe Ha 

flB0M4H0 fl"bpBO, KOMTO MMaT 3a HaC/ieflHMUM CaMO /lMCTa. 

6. fla ce HanMLue nporpaMa, kohto npoBep^Ba fla/iM flafleHO abom^ho a^pbo e 
Mflea/iHO 6a/iaHCMpaH0. 

7. HeKa e flafleH rpacj) G(V, E) m flBa HeroBM Btpxa x m y. HanMiueTe 
nporpaMa, koato HaMMpa HaM-KpaTKMa n"bT Me>Kfly flBa Btpxa no 6poM Ha 
BtpxoBeTe. 

8. HeKa e flafleH rpacj) G(V, E). HanMiueTe nporpaMa, kohto npoBep^Ba fla/iM 
rpacj)"bT e uMK/iM^eH. 

9. HeKa e flafleH rpacj) G(V, E). HanMiueTe nporpaMa, kohto HaMMpa bcm>hkm 
kom noHeHTM Ha cB"bp3aH0CT Ha rpacj)a, T.e. HaMMpa bcm>hkm HeroBM 
MaKCMMa/iHM cB"bp3aHM noArpacjw. MaKCMMa/ieH cB"bp3aH noflrpacj) Ha G e 
cB"bp3aH rpacj) TaK"bB, 4e ha Ma flpyr noflrpacj) Ha G, komto fla e cB"bp3aH m 
fla ro c"bfl"bp>Ka. 

10. HeKa e flafleH npeTemeH opMeHTMpaH rpacj) G(V, E), b komto jevnaia no 
pe6paTa ca HeoTpMuaTe/iHM 4Mc/ia. HanMiueTe nporpaMa, kohto no 
3aflafleH Bptx x ot rpacj)a HaMMpa MMHMMa/iHMTe nvmiua ot Hero flo 

BCM4KM OCTaHa/lM. 

11. MMaMe N 3afla4M, komto Tpa6Ba fla 6"bflaT M3n~b/iHeHM noc/ieflOBaTe/iHO. 
flafleH e cnMCbK c abomkm 3afla4M, 3a komto BTopaTa 3aBMCM ot pe3y/iTaTa 
ot ntpBaTa m Tpa6Ba p,a 6~bp,e M3n"b/iHeHa cnep, Hea. HanMiueTe nporpaMa, 
kohto noApe>KAa 3aAa4MTe no TaKbB Ha^MH, <-\e BcaKa 3aAa4a p,a ce 
M3n"b/iHM cnep, bcm^km 3aAa4M, ot komto 3aBMCM. Ako He cbiuecrByBa 
TaKaBa HapeA6a, p,a ce OTne^aTa noAxoA^iuo cbo6iueHMe. 

12. OM/iepoB uMK"b/i b rpacj) ce HapM^a uMKb/i, komto 3ano4Ba ot A^AeH Bptx, 
MMHaBa to4ho no BeAH"b>K npe3 bcm>hkm HeroBM pe6pa m ce Bptiua b 
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Ha^a/iHMfl Bptx. npn TOBa o6xo>KflaHe BceKM Bptx MO>Ke fla 6"bfle noceTeH 
MHoroKpaTHo. HanniueTe nporpaMa, kohto no flafleH rpacf) HaMupa b Hero 

OM/iepOB UMKb/l M/1M yCTaHOBflBa, Me TaK"bB HflMa. 

13. XaMM/iTOHOB unhcb/i b rpacfi ce Hapi/ma umcb/i, cbAtpwam BceKM Bptx b 
rpacfia tomho no BeflH"b>K. fla ce Hanniue nporpaMa, kohto npn flafleH 
npeTemeH opueHTupaH rpacfc G(V, E), HaMupa XaMM/iTOHOB uMKb/i c 

MMHMMa/IHa fll3/l>KMHa, aKO TaK"bB CbLfleCTByBa. 

Peuiemisi m yrrbTBaHkm 

1. 06xofleTe peKypcuBHO a^Pboto b ffbn6o<-\v\Ha v\ npe6poirre cpemaHi/mTa Ha 

flafleHOTO MMC/IO. 

2. 06xofleTe peKypcuBHO fltpBOTO b flt/ieoMMHa m npoBepeTe 3a BceKM Bptx 
flafleHOTO yc/iOBne. 

3. Mo>KeTe fla peiunTe 3afla4aTa c peKypcuBHO o6xo>KflaHe Ha a^Pboto b 
A"bJi6o L ii/iHa. 

4. M3no/i3BaMTe o6xo>KAaHe b A"b-n6o4MHa v\nv\ b ujupnHa v\ npn npeMi/maBaHe 
ot eAUH Bptx b APyr 3ana3BaMTe b Hero Ha Koe hmbo ce HaMupa. 3naev\Kv\ 
HMBaTa Ha BtpxoBeTe TbpceHaTa cyMa ziecHo ce M34nc/iflBa. 

5. Mo>KeTe Aa peiunTe 3aAa4aTa c peKypcuBHO o6xo>KAaHe Ha a^Pboto b 
A"b-n6o L ikiHa m npoBepKa Ha p,ap,eHoro yc/ioBne. 

6. Hpe3 peKypcuBHO cnycKaHe b A"b-n6o4MHa 3a BceKM Bptx Ha a^Pboto 
M34nc/ieTe A"b-n6o4MHMTe Ha jihboto m a^choto My noAA"bPBO. Cnep, rosa 
npoBepeTe HenocpeACTBeHO p,anv\ e M3n-b/iHeH0 yc/iOBneTO ot AecfrMHMUMaTa 
3a MAea/iHO 6a/iaHcnpaHO at^pbo . 

7. H3no/i3BaMTe KaTO ocHOBa a/iropnTbMa 3a o6xo>KAaHe b ujupuHa. Cnavawre 
b onawKaTa 3aeAH0 c A^AeH Bptx m HeroBna npeALuecTBeHMK. ToBa me bm 
noMorHe HaKpaa Aa B"b3CTaH0BMTe nvra Me>KAy BtpxoBeTe (b o6paTeH peA). 

8. M3no/i3BaMTe o6xo>KAaHe b A"b-n6o4MHa v\nv\ b ujupuHa. OT6e/ifl3BaMTe 3a 
BceKM Bptx Aa/in Be^e e 6mi noceTeH. Ako b AaA^H momcht AocTurHeTe ao 
Bptx, komto e 6mi noceTeH no-paHO, 3Ha4M ere HaMepn/in limkui. 

noMMoieTe KaK MoweTe Aa HaMepi/rre i/i oTne^aTaTe caMi/m uMKb/i. Eto eAHa 
B"b3Mo>KHa MAea: npn o6xo>KAaHe b A"b-n6o4MHa 3a BceKM Bptx na3MTe 
npeALuecTBeHMKa My. Ako b AaA^H momcht cTurHeTe ao Bptx, komto Be^e e 
6m/i noceTeH, Bue 6m Tpa6Ba.no Aa MMaTe 3ana3eH 3a Hero HHKaKbB nvr ao 
Hana/iHMfl Bptx. TeKymi/iflT n"bT b cTeKa Ha peKypcM^Ta Cbmo e nvr ao 
BtnpocHMfl Bptx. TaKa b AaAeH momcht MMaMe ABa pa3/iM4HM nvra ot eAUH 
Bptx ao Ha^a/iHMfl Bptx. OTABaTa n"bTfl ziecHo MO>KeTe Aa HaMepnTe ui/iKb/i. 

9. H3no/i3BaMTe KaTO ocHOBa a/iropnTbMa 3a o6xo>KAaHe b ujupuHa v\nv\ b 

A"b/l604MHa. 

10. M3no/i3BaMTe a/iropnTbMa Ha Dijkstra (HaMepeTe ro b MHTepHeT). 
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11. TbpceHaTa Hapefl6a ce Hapi/ma "Tono/iori/mHO copTupaHe Ha opueHTupaH 
rpacj)". Moxe fla ce pea/iM3npa no flBa Ha^MHa: 

3a BCAKa 3afla4a t na3MM ot ko/iko Ha 6poM flpyrn 3afla4i/i P(t) 3aBncn. 
HaMnpaMe 3afla4a t 0 , kohto He 3aBncn ot hi/ikoh flpyra (P(t 0 )=0) v\ h 
M3n"b/iHflBaMe. HaMa/iaBaMe P(t) 3a BCflKa 3afla4a t, kohto 3aBncn ot t 0 . 
Othobo TbpcuM 3afla4a, kohto He 3aBncn ot hmkoa flpyra v\ a 
M3n"b/iHflBaMe. noBTapaMe flOKaTO 3afla4MTe cBtpwaT v\nv\ ao MOMeHT, b 
komto Ha Ma hmto eflHa 3afla4a t k c P(t k )=0. 

MoxeM fla peiuMM 3afla4aTa 4pe3 o6xo>KflaHe b fl"b/i604MHa Ha rpacj)a m 
ne^aTaHe Ha BceKM Bptx npi/i HanycKaHeTO My. ToBa 03Ha4aBa, <-\e b 
MOMeHTa Ha OTne^aTBaHeTO Ha flafleHa 3afla4a bcm^km 3afla4M, komto 
3aBncflT0T Hea ca 6m/im Be^e OTne^aTaHM. 

12. 3a fla cbiuecTByBa Ofi/iepoB ui/ikkti b flafleH rpacj), Tpa6Ba rpacj)vr fla e 
cB"bp3aH m cTeneHTa Ha BceKM HeroB Bptx fla e 4eTH0 <-\v\cno. Hpe3 nope- 
Ai/ma BnycKaHkia b fl"b/i604MHa MoweTe fla HaMi/ipaTe umk/im b rpacj)a v\ fla 
npeMaxBaTe pe6paTa, komto ynacTBaT b tax. HaKpaa KaTo cbefli/iHi/rre 
UMK/iMTe eflMH c flpyr me no/iy4MTe Ofi/iepoB uMKb/i. 

13. Ako HanmueTe bhpho peiueHne Ha 3afla4aTa, npoBepeTe fla/in pa6o™ 3a 
rpacj) c 200 Btpxa. He ce onuTBaMTe fla pewme 3afla4aTa, TaKa 4e fla 
pa6oTM 6"bp30 3a to/iam 6poM BtpxoBe. Ako hakom ycnee fla a peiun, me 
ocraHe TpaMHO b MCTopnaTa! 



r/iaea 18. PemiiiMM, xeui- 

Ta6/1liMM 14 MHO>KeCTBa 

ABTOp 

B/iaflMMnp UaHeB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3r/ie,qaMe hhkoi/i no-cnoKHM cTpyKTypn ot flaHHM 
KaTO pe^HMUM m MHoxecTBa, m TexHMTe pea/iM3aunM c xeiu-Ta6/iML4M m 6a/iaH- 
cupaHM AtpBeTa. IHe o63chmm BfleTaM/in KaKBO npeflcraB/iflBaT xeiunpaHeTO v\ 
xeiu-Ta6/iML4MTe m 3amo ca TO/iKOBa Ba>KHi/i b nporpaMnpaHeTO. IHe flucKyTM- 
paMe noHATneTO "Ko/iM3Mfl" v\ KaK ce no/iynaBaT K0/iM3MMTe npn pea/iM3aunfl 
Ha xeiu-Ta6/iMLiM v\ me npefl/iOKHM pa3/iM4HM noflxoflu 3a pa3peiuaBaHeT0 mm. 
IHe pa3meflaMe a6crpaKTHaTa cTpyKTypa flaHHM "MHowecrBo" v\ me o6acHMM 
KaK MO>Ke fla ce pea/iM3npa 4pe3 pe^HMK i/i 4pe3 6a/iaHcnpaHO fltpBO. IHe 
flafleM npuMepn, komto i/uuocrpi/ipaT npn/iOKeHneTO Ha oni/icaHi/iTe cTpyKTypn 
OTflaHHM b npaKTMKaTa. 
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CrpyKTypa ot flaHHM "pen hm k" 

B npeflHMTe hhkojiko tcmm ce 3ano3HaxMe c hhkom K/iacn^ecKM v\ mhoto 
Ba>KHM cTpyKTypn ot flaHHM - MacuBM, cnncbun m fltpBeTa. B Ta3M ceKuna me 
ce 3ano3HaeM c TaKa Hape^eHMTe "peMHUMn" (dictionaries), komto ca 
MSK/iKjLiMTe/iHO no/ie3HM m ujupoKO M3no/i3BaHM b nporpaMMpaHeTO. 

Pe4HML4MTe Ca M3BeCTHM Olfle KaTO aCOMMaTMBHM M3CMBH MJ1M KapTH 

(maps). B Ta3M TeMa me M3no/i3BaMe TepMMHvr "pe^HMK". Te3M pas/inHHM 
MMeHa nofl^epTaBaT eflHa v\ cbifla xapaKTepucTMKa Ha Ta3M CTpyKTypa ot 
flaHHM, a MMeHHO, <-\e b tax BceKM e/ieMem" npeflcraB/iflBa cbOTBeTCTBue Me>K- 
fly k/ik)4 m ctomhoct - HapefleHa flBOMKa. AHa/iornflTa MflBa ot <£aKTa, <-\e b 
eflMH pe^HMK, HanpuMep Tb/i kobhma pe^HMK, 3a BCflKa flyMa (k/ikjh) MMaMe 
o6acHeHne (ctomhoct). l~loflo6HM ca Tb/iKOBaHMATa m Ha flpyrnTe MMeHa. 



flpM peHHMUMTe 3aeflHO C flaHHMTe, KOMTO fl"bp>KMM, na3MM M 

k/iioh, no komto tm HaMkipaMe. E/ieMeHTMTe Ha peHHMUMTe ca 

ABOMKM (K/1IOH, CTOMHOCT), KaTO K/ltOHTaT Ce M3nO/13Ba npM 

Tbpcene. 



CTpyKTypa ot flaHHM "peMHMK" - npMMep 

LU,e M/irocTpupaMe KaKBO to^ho npeflcraB/iflBa Ta3M CTpyKTypa ot flaHHM c 
eflMH KOHKpeTeH npMMep ot e>KeflHeBMeTO. 

KoraTO OTMfleTe Ha TeaTbp, onepa m/im KOHuepT Mecro npeflM fla B/ie3eTe b 
3a/iaTa m/im cTaflMOHa MMa rapflepo6, b komto Mo>Ke fla ocTaBMTe flpexMTe cm. 
TaM flaBaTe flpexaTa cm Ha c/iy>KMTe/iKaTa ot rapflepo6a, th a ocraBH Ha 
onpefle/ieHO macro m bm flaBa HOMep^e. C/iefl KaTO cBtpiuM npeflcraB/ieHMeTO, 
Ha M3/iM3aHe flaBaTe BaweTO HOMep^e, m 4pe3 Hero c/iy>KMTe/iKaTa HaMMpa 
T04H0 BaiuaTa flpexa m bm a Bptma. 

Hpe3 TO3M npMMep BM>KflaMe, <-\e MfleaTa fla pa3no/iaraMe c 101104 (HOMep^e, 
KoeTO bm flaBa c/iy>KMTe/iKaTa) 3a flaHHMTe (BaiuaTa flpexa) m fla vv\ flocTbn- 
BaMe 4pe3 Hero, He e TO/iKOBa Hepea/iHa. B fleMCTBMTe/iHocT TOBa e noflxofl, 
komto ce cpeifla Ha mhoto MecTa, Kaicro b nporpaMMpaHeTo TaKa m b mhoto 
cqbepM Ha pea/iHMa >kmbot. 

npM crpyKrypaTa pe^HMK T03M 101104 MO>Ke fla Ha e npocro HOMep^e, a BCflKa- 
KbB flpyr o6eKT. B c/iyMaa, KoraTO MMaMe Kn\o<-\ ( HOMep), MO>KeM fla pea/iM3M- 
paMe TaKaBa CTpyKTypa KaTO o6mkhob6h MacMB. ToraBa m HO>KecTBOTO ot 
KnK)40Be e npeflBapMTe/iHO hcho - 4Mc/iaTa ot 0 flo n, KbfleTO n e pa3Mep"bT Ha 
MacMBa. l[ema Ha pe^HMUMTe e fla hm ocbo6oam, ao ko/ikoto e B"b3M0>KH0, ot 
orpaHM^eHMATa 3a m Ho>KecTBOTO Ha K/uo^oBeTe. 

npM peHHMUMTe 06MKHOBeHO MHO>KeCTBOTO OT KnK)40Be e np0M3B0/lH0 MHO- 
>KeCTBO OT CTOMHOCTM, npMMepHO pea/lHM 4MC/ia M/IM CMMBO/1HM HM30Be. EflMH- 
CTBeHOTO 3afl"b/l>KMTe/lH0 M3MCKBaHe e fla MO>KeM fla pa3/lM4MM eflMH K/1KDH OT 
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flpyr. C/iefl Ma/iKO me ce cnpeM no-KOHKpeTHo Ha hhkoi/i flon"b/iHMTe/iHM 
M3MCKBaHMfl KbM K/i k) 4 o BeTe , Heo6xoflMMM 3a pa3/iM4HMTe pea/iM3auMM. 

Pe^HMUMTe cbnocTaBAT Ha flafleH k/ik)4 flafleHa ctomhoct. Ha eflMH k/ik)4 Mowe 
fla ce cbnocTaBM to^ho eflHa ctomhoct. CbBKyrmocTTa ot bcm^km abomkm 

(K/1K)4, CTOMHOCT) CbCTaBfl pe>HHMKa. 

A6cTpaKTHa CTpyKTypa flaHHM "penm/iK" (acoi^MaTM B6H 
MacuB, KapTa) 

B nporpaMMpaHeTO a6cTpaKTHaTa CTpyKTypa flaHHM "pe^HMK" npeflcraB/iflBa 
cbBKynHocT ot HapefleHM abomkm (k/ik)4, ctomhoct), 3aeflH0 c flecf)MHMpaHM 
onepauMM 3a flocTbn ao cto mho ctm Te no icniOM. A/iTepHaTMBHO Ta3M CTpyKTypa 
Mowe fla 6"bfle Hape^eHa ome "KapTa" (map) m/im "acouMaTMBeH MacMB" 
(associative array). 

3afl"b/i>KMTe/iHM onepauMM, komto Ta3M CTpyKTypa flecjDMHMpa, ca c/ieflHMTe: 

- Object put (key, value) - flo6aBfl b pe^HMKa 3aflafleHaTa Hape^eHa 
flBOMKa. Ako Be^e MMaMe flBOMKa c TaK"bB k/ik)4 cTOMHOCTra 3a Hero ce 
3a Me ha c HOBaTa, a CTapaTa ctomhoct ce Bp^ma KaTo pe3y/iTaT. 

- object get (key) - Bp"bma CTOMHOCTra no flafleH k/ik)4. Ako b pe^HMKa 

HflMa flBOMKa C TaK"bB K/1KD4, Bp"blfla null. 

- boolean remove (key) - npeMaxBa CTOMHOCTra 3a T03M K/1K34 OT 
pe^HMKa. OcBeH TOBa Bptma fla/iM e npeMaxHaT e/ieMeHT ot pe^HMKa. 

Eto m hakom onepauMM, komto pa3/iM4HMTe pea/iM3auMM Ha pe^HMUM 4ecro 
npefl/iaraT: 

- boolean isEmptyO - Bp"blfla true, aKO HflMaMe flaHHM B pe^HMKa M 
false, aKO tom cbfl"bp>Ka noHe eflHa flBOMKa (k/ik)4, ctomhoct). 

- boolean contains (key) - Bp"blfla true, aKO B pe4HMK"bT MMa flBOMKa C 
flafleHMfl K/1KD4. 

- int size() - Bp"bifla 6pofl e/ieMeHTM b pe^HMKa. 

- flpyrM onepauMM - HanpMMep M3B/iM4aHe Ha bcm>hkm icnioMOBe, ctom- 
hoctm m/im HapefleHM abomkm, b flpyra CTpyKTypa (MacMB, cnMCbK, 
MHoxecTBo), kohto ziecHO Moxe fla 6"bfle o6xofleHa 4pe3 umki^/i. 

llHTepc|)eMCbT Map<K, V> 

B Java MMa flecjDMHMpaH cTaHflapTeH MHTepcfieMc Map<K, v>, komto flecjDMHMpa 

BCM4KM OCHOBHM OnepaUMM, KOMTO pe^HML^MTe Tpfl6Ba fla pea/lM3MpaT. T03M 

MHTepcfieMc cbOTBeTCTBa Ha a6cTpaKTHaTa CTpyKTypa ot flaHHM "pe^HMK" m 
flecjDMHMpa onepauMMTe, M36poeHM no-rope, ho 6e3 fla npeflOCTaBa KOHKpeTHa 
pea/iM3auMfl 3a BcaKa ot tax. 
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B Java MHTep<JpeMCMTe npeflcraB/iflBaT cneumipuKaunn 3a MeTOflMTe Ha flafleH 
K/iac. Te fle<JpnHnpaT npa3HM MeTOflu, komto cneflTOBa MoraTfla 6"bflaT MMn/ie- 
MeHTupaHM ot KOHKpeTeH K/iac, komto o6flBHBa, ne noflfl"bp>Ka flafleHMfl MHTep- 
(JpeMc. KaK pa6oTAT MHTepcJpeMCMTe m HacneflflBaHeTO me pa3r/ieflaMe nofl- 
Po6ho b r/iaBaTa " ripuHunnn Ha o6eKTHo-opneHTMpaHOTO nporpaMi/ipaine ". 3a 
MOMeHTa e flOCTarbMHO fla 3HaeTe, <-\e MHTepiJpeMCMTe 3aflaBaT KaKBM MeTOflM 
Tpa6Ba fla MMa b flafleH K/iac. 

B HacToaiflaTa TeMa me pa3r/ieflaMe flBaTa HaM-pa3npocrpaHeHM Ha^MHa 3a 
pea/iM3aunfl Ha pe^Hnun - 6a/iaHcnpaHO fltpBO m xeiu-Ta6/iML4a. M3K/1K)- 
4MTe/iH0 Ba>KHO e fla 3HaeTe, no-KaKBO ce OT/ikmaBaT Te eflMH ot flpyr v\ KaKBM 
ca ocHOBHMTe npuHunnn, cBtpsaHM c Tax. B npoTMBeH c/iynaM pucKyBaTe fla 
rn M3no/i3BaTe HenpaBM/iHO v\ HeedpeKTkiBHO. 

B Java MMa flBe Ba>KHM MMn/ieMeHTaunn Ha MHTepcJjefica Map: TreeMap v\ 
HashMap. TreeMap npeflCTaB/i^Ba MMn/ieMeHTaunfl c 6a/iaHcnpaHO (4epBeH0- 
4epHo) fltpBO, a HashMap - MMn/ieMeHTaunfl c xeiu-Ta6/iMLia. 




Ocbsh HashMap m TreeMap b Java MMa OLLie MMnsieMeHTaukiki Ha 
MHTep4>eMca Map, komto o6ane He Tpn6Ba na ce no/i3BaT ocbch, 
aKo He tm no3HaBaTe flo6pe. TaKMBa ca HanpMMep K/iacoBeTe 

Hashtable, Concur rentHashMap M MHOro flpVTM. flpaBM/IOTO e, He 

KoraTo He 3HaeTe KaKsa MMn/ieMeHTai4Mfi na no/i3BaTe BMHarM 
no/i3BaMTe HashMap m/im TreeMap. 



Ot Ta3M m c/ieflBamaTa TeMa me pa36epeTe b kom c/iy^an fla no/i3BaTe 
TreeMap<K, V>HB KOM HashMap<K, V>. 

Pea/iM3aL4M5i Ha pen hmk c HepeeHO-HepHO fltpBO 

T~bv\ KaTo MMn/ieMeHTaunflTa Ha pe^HMK 4pe3 6a/iaHcnpaHo fltpBO e v\3kjuo , -\v\- 
Te/iHO c/io>KHa, HflMa fla a pa3r/ie>KflaMe BtB bma Ha cope koa. BMecTO TOBa me 
pa3r/ieflaMe K/iaca TreeMap<K, v>, komto MflBa HaroTOBO 3aeflH0 etc craH- 
flapTHMTe 6n6/inoTeKM Ha Java. 

KaKTO 6eiue o6acHeHo Be^e b npeflHaTa masa , 4epBeH0-4epH0T0 a^pbo e 
noflpefleHO abomliho 6a/iaHcnpaHO fltpBO 3a npeTbpcBaHe. Eto 3amo eflHO ot 

Ba>KHMTe M3MCKBaHMfl, KOMTO Ca Ha/10>KeHM B"bpxy MHO>KeCTBOTO OT K/lKJHOBe 

npn M3no/i3BaHeTO Ha TreeMap<K, v>, e Te na hmst Hapen6a. ToBa 
03Ha4aBa, <-\e aKO MMaMe flBa KnK)4a, to mjim eflMHMflT e no-ro/iflM ot flpyrna, 
m/im Te ca paBHM. 

M3n0/13BaHeT0 Ha flB0M4H0 fl"bpBO HM HOCM eflHO CM/1HO npeflMMCTBO: KnK)40- 

BeTe b pe^HMKa ce na3HT copTupaHM. B/iaroflapeHne Ha TOBa cbomctbo, aKO 
flaHHMTe hm Tpa6BaT noflpefleHM no kjiiom, ha Ma Hy>Kfla fla rn copTupaMe 

flOn"b/lHMTe/lHO. BCblflH OCT TOBa CBOMCTBO e eflMHCTBeHOTO npeflMMCTBO Ha T33M 

pea/iM3auMfl npefl pea/iM3auMflTa c xeiu-Ta6/iML4a. na3eHeT0 Ha K/uoHOBeTe 
copTMpaHM MflBa cbc cBOflTa ueHa. Pa6oTaTa c 6a/iaHCMpaHM fltpBeTa e Ma/iKO 
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no-6aBHa ot pa6oTaTa c xeiu-Ta6/ikmki. no Ta3M npn^nHa, aKO Ha Ma 
cneuna/iHM M3MCKBaHi/m 3a Hapefl6a Ha K/iK)40BeTe, 3a npeflnc-n/rraHe e fla ce 

M3nO/13Ba HashMap<K, v>. 



kl3no/i3BaPiTe pea/iki3aukm Ha penHMK npe3 6a/iaHCnpaHO 
fl-bpBO caMO KoraTO ce Hy>KflaeTe ot cbomctboto HapeneHMTe 
flBOMKM BMHarn fla ca copTMpaHM no k/ikjm. 



K/iaci>T TreeMap<K, V> 

K/iacvr TreeMap<K, v> npeflCTaB/iflBa MMn/ieMeHTaunfl Ha pe^HMK 4pe3 
4epBeH0-4epH0 fltpBO. T03M K/iac MMn/ieMeHTupa bcm^km craHflapTHi/i onepa- 
Umm, TnnM4HM 3a a6cTpa KTHaTa CTpyKTypa flaHHM pe^HMK v\ flec^HHkipaHki b 
MHTepcfseMca Map<K, v>. B flont/iHeHne KbM tax TreeMap<K, v> flecjDMHupa 
ome onepaunn, cBtpsaHM c Hapefl6aTa Ha e/ieMeHTMTe: 

- M3B/iM4aHe Ha HaM-Ma/i"bK m Haki-ro/iflM e/ieMeHT - firstEntry () , 
lastEntry ( ) , f irstKey ( ) , lastKey ( ) ; 

- M3B/iM4aHe Ha BCM4KM e/ieMeHTM, no-Ma/iKM m/im no-ro/ieMM ot flafleH 
K/U04 - headMap(key) , tailMap(key) ; 

- M3B/iM4aHe Ha BCM4KM e/ieMeHTi/i b flafleH flnana30H (npuMepHo etc 
CTOMHOCT Ha KTllOMa Me>Kfly 100 M 200) - subMap(startKey , endKey) . 

Te3M onepaunn MO>Ke fla ca mhoto no/ie3HM npn peiuaBaHM Ha 3afla4M, 

CBtp3aHM C 6"bp30 I/I3BJ1 l/l4aHe Ha nOflMHO>KeCTBa Ha flafleHO MHO>KeCTBO. 

M3no/i3BaHe Ha K/iaca TreeMap - npuMep 

Cera me peiuuM eflMH npaKTM^ecKn npo6/ieM, KbfleTO M3no/i3BaHeTO Ha K/iaca 
TreeMap e yMecTHO. HeKa MMaMe HHKaKbB TeKCT. HawaTa 3afla4a me 6"bfle fla 
HaMepuM BCM4KM pa3/iM4HM flyMM b TeKCTa, KaKTO m ko/iko nvm ce cpeiflaT 
BCAKa ot tax b TeKCTa. KaTO flon"b/iHMTe/iHO yc/iOBue MCKaMe fla M3BefleM 
HaMepeHMTe flyMM no a36y4eH pefl. 

ripn Ta3M 3afla4a M3no/i3BaHeTo Ha pe^HMK e oco6eHo noflxoflfliuo. 3a kh\o- 
40Be Tpa6Ba fla M36epeM flyMMTe OTTeKCTa, a cTOMHOcira 3anncaHa b pe^HMKa 
3a BceKM 101104 me 6"bfle 6poaT cpeiflaHna Ha cbOTBeTHaTa flyMa. 

A/iropnTbMijT 3a 6poeHe Ha flyMMTe ce cbcroki b c/ieflHOTo: 4eTeM TeKCTa flyMa 
no flyMa v\ 3a BCflKa flyMa npoBep^BaMe fla/in Be^e npucbCTBa b pe^HMKa. Ako 
OTroBoptT e He, flo6aBHMe hob e/ieMeHT b pe^HMKa c k/ik)4 flyMaTa v\ ctomhoct 
1 (eflHO cpeiflaHe). Ako OTroBopvr e fla, npe3anncBaMe CTOMHOcira 3a 
TeKymaTa flyMa etc crapaTa v\ ctomhoct + 1 (yBe/in^aBaMe c eflUHnua 6poa 
cpeiuaHMfl Ha flyMaTa). 

M3no/i3BaHeTo Ha pea.ni/i3aui/m Ha pe^HMK 4pe3 6a/iaHcnpaHO fltpBO hm flaBa 
cbomctboto, Me KoraTO o6xo>KflaMe e/ieMeHTi/rre My Te me 6"bflaT copTupaHM no 
K/iKjMa. no T03M Ha^MH pea/iM3npaMe flont/iHMTe/iHO Ha/io>KeHOTO yc/iOBue 
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AyMi/rre fla ca copTupaHM no a36y4eH pea. CneflBa pea/iM3aunfl Ha onucaHna 
a/iropnTbM : 



TreeMapExample . j ava 



import j ava . util .Map ; 
import j ava . util . TreeMap ; 
import j ava . util . Scanner ; 

* This class demonstrates using of {@link TreeMap} class. 

* Sauthor Vladimir Tsanev 
*/ 

public class TreeMapDemo { 

private static final String TEXT = "Test text words Count " + 

"words count teSt"; 
public static void main ( String [ ] args) { 

Map<String, Integer> wordsCounts = createWordsCounts (TEXT) ; 
printWordsCount (wordsCounts) ; 

} 

private static Map<String, Integer> createWordsCounts ( 
String text) { 
Scanner textScanner = new Scanner ( text ) ; 

Map<String, Integer> words = new TreeMap<String, Integer>(); 
while (textScanner . hasNext () ) { 

String word = textScanner . next () ; 

Integer count = words . get (word) ; 

if (count == null) { 
count = 0; 

} 

words . put (word, count + 1); 

} 

return words; 

} 

private static void printWordsCount ( 

Map<String, Integer> wordsCounts) { 
for (Map . Entry<String, Integer> wordEntry 
: wordsCounts . entrySet () ) { 
System. out . printf( 

"word '%s' is seen %d times in the text%n", 
wordEntry. getKey ( ) , wordEntry . getValue ( ) ) ; 

} 

} 

} 



M3xofl"bT ot npuMepHaTa nporpaMa e c/ieflHMAT: 
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wo rd 


' Count 


is seen 1 times in the text 


word 


' Test ' 


is seen 1 times in the text 


word 


' count 


is seen 1 times in the text 


word 


' teSt ' 


is seen 1 times in the text 


word 


' text ' 


is seen 1 times in the text 


word 


' words 


is seen 2 times in the text 



B T03i/i npi/iMep 3a nptB rrbT fleMOHcrpi/ipaMe o6xo>KflaHe Ha bcm^km e/ieMemn 

Ha pe>HHMK - MeTOflVT printWordsCount (SortedMap<String, Integer>) . 3a 

ue/ua M3no/i3BaMe noflo6peHaTa Bepcua Ha KOHcrpyKUMHTa 3a umcb/i for 
(enhanced for loop). Ha^MHaemnTe nporpaMMCTn 4ecro cpemaT npo6/ieM npn 
o6xo>KflaHe Ha pe^Hnun, Thv\ KaTO 3a pa3/iMKa ot cnncbUMTe m MacuBMTe 
e/ieMeHTMTe Ha Ta3M crpyicrypa ot flaHHM ca HapefleHM abomkm (k/ik)4 m 
ctomhoct), a He npocTO eflMHMMHM o6eKTM. 

B npuMepa M3no/i3BaMe MeTOfla entrySet(), komto hm Bp^ma MHO>KecTBO c 
o6eKTM, MMn/ieMeHTupaiMM MHTepdpeMca Map. Entry. T03M MHTepdpeMc fleK/ia- 
pupa MeTOflMTe getKeyO M getValue() , KOMTO HM flaBaT flOCTbn CbOTBeTHO flO 
K/iK)4a m flo cTOMHOCTTa. Ba>KHO e fla ce pa36epe hcho, <-\e caM mat pe^HMK He 
MO>xe fla 6"bfle o6xofleH, ho MOweM fla o6xoamm m HO>xecTBO ot HeroBMTe 
HapefleHM abomkm. ToBa pa36Mpa ce He hm orpaHM^aBa no HMKaKbB Ha^MH. 

MHTep4>eMci>T Comparable<K> 

npM M3nO/13BaHe Ha TreeMap<K, V> MMa 3afl"b/l>KMTe/lH0 M3MCKBaHe K/1K340- 

BeTe fla ca ot TMn, 4mmto ctomhoctm MoraT fla ce cpaBHHBaT no ro/ieMMHa. B 
HaiuMfl npMMep no/i3BaMe 3a k/ik)4 o6eKTM ot TMn string. 

K/iacvr string mm n/ieMeHTMpa MHTepdpeMca Comparable, KaTO cpaBHeHMeTO e 
CTaHflapTHO. KaKBO 03Ha4aBa TOBa? Tbtf KaTO HM30BeTe b Java ca case 
sensitive (T.e. MMa pa3/iMKa Me>Kfly maBHa m Ma/iKa 6yKBa), to flyMM KaTO 
"Count" m "count" ce cmhtbt 3a pa3/iM4HM, a flyMMTe, komto 3ano4BaT c Ma/iKa 
6yKBa, ca c/iefl Te3M c ro/iflMa. noHHKora TOBa Mowe fla e Heyflo6cTBO, ho to e 
c/ieflCTBMe ot ecrecrBeHaTa Hapefl6a Ha HM30BeTe fledpMHMpaHa b K/iaca 
string. Ta3M fledpMHMUMfl MflBa ot MMn/ieMeHTauM^Ta Ha MeTOfla compareTo( 

String), 4pe3 KOMTO KJiaCbT String MM n/ieMeHTMpa MHTepdpeMCa Comparable. 

MHTepcpeMCbT Comparator<K> 

KaKBO MOxeM fla HanpaBMM, KoraTO ecTecTBeHaTa Hapefl6a He hm yflOB/ieTBO- 
pflBa? HanpMMep, aKo MCKaMe npM cpaBHeHMeTO Ha flyMMTe fla He ce npaBM 
pa3/iMKa Me>Kfly Ma/iKM m maBHM 6yKBM. 

EflMH BapMaHT e c/iefl KaTO npo^eTeM flafleHa flyMa fla a npeo6pa3yBaMe KbM 

Ma/1KM M/1M T/iaBHM 6yKBM. T03M nOflXOfl Lfle pa60TM 3a CMMBO/IHM HM30Be, HO 

noH^Kora cMTyauM^Ta e no-c/io>KHa. 3aTOBa cera me noKaweM flpyro pewe- 
HMe, KoeTO pa6oTM 3a BceKM npoM3BO/ieH K/iac, komto ha Ma ecrecrBeHa 
Hapefl6a (He mm n/ieMeHTMpa Comparable) m/im MMa ecTecTBeHa Hapefl6a, ho 
HMe MCKaMe fla a npoMeHMM. 
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3a cpaBHeHne Ha o6eKTM no M3pn4H0 flecfiMHupaHa Hape,q6a b Java e MNia 
eflMH MHTepcJpeMc Camparator<E>. Tom flecjjMHupa (JpyHKunfl 3a cpaBHeHne 
compare(E oi, e o2) , KOHTO 3aflaBa a/uepHaTMBHa Ha ecTecTBeHaTa 
Hapefl6a. HeKa pa3r/ieflaMe b p,ejav\nv\ T03M MHTep<JpeMC. 3a i/iHTepcfrefici/iTe me 
bm pa3Ka>KeM noflpo6HO b r/iaBaTa " npuHunnn Ha OOfl ". 3a MOMeHTa 
npneMeTe, <-\e re npeflcraB/iflBaT flecfiMHMUMM Ha eflMH v\nv\ hako/iko MeTOfla, 
komto MoraTfla 6"bflaT MMn/ieMeHTupaHn oTflafleH K/iac. 

KoraTO c"b3flaBaMe o6eKT ot K/iaca TreeMap<K, v> MOweM fla noflafleM Ha 
KOHCTpyKTopa My peiJpepeHLiMfl KbM Camparator<K> m tom fla M3no/i3Ba Hero 
npn cpaBHeHne Ha K/iK)40BeTe (komto ca e/ieMeHTM ot Tun k). 

Eto eflHa pea/iM3aunfl 4pe3 aHOHMMeH Knac Ha MHTepiJpeMca comparator<K>, 
koato peiuaBa npo6/ieMa c maBHi/rre m Ma/iKi/rre 6yKBn: 



Comparator<String> caselnsensitiveComparator = 
new Comparator<String> ( ) { 

@Override 

public int compare (String ol, String o2) { 
return ol . compareToIgnoreCase (o2 ) ; 

} 

}; 



HeKa M3no/i3BaMe to3m comparator<E> npn c"b3flaBaHeT0 Ha pe^HMKa: 



Map<String, Integer> words = 

new TreeMap<String, Integer> (caselnsensitiveComparator) ; 



Gnefl Ta3M npoMAHa pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha nporpaMaTa me 6"bfle: 



word 


' Count 


is seen 2 times in the text 


word 


' Test ' 


is seen 2 times in the text 


word 


' text ' 


is seen 1 times in the text 


word 


' words 


is seen 2 times in the text 



Bn>KflaMe, 4e 3a kjwoh ocraBa BapnaHTbT Ha flyMaTa, komto e cpeiflHaT 3a 
rrbpBM b TeKCTa. ToBa e TaKa, Tbv\ KaTO npn M3BMKBaHe Ha MeTOfla put() ce 

nOflMeHfl CaMO CTOMHOCTTa, HO He M KnK)4"bT. 



M3no/i3BaMKM comparator<E> Hue Ha npaKTMKa cMeHMXMe flecfiMHMUMflTa 3a 
noflpefl6a Ha Knic-iOBe b paMKMTe Ha Haujua pe^HMK. Ako 3a k/ikjh M3no/i3- 
BaxMe K/iac, flecjDHHnpaH ot Hac, npuMepHO student, komto MMn/ieMeHTupa 
Comparabie<E>, 6nxMe Mor/in fla nocTurHeM cbiflMfl e<JpeKT 4pe3 noflMHHa Ha 
pea/iM3aunflTa Ha MeTOfla My compareTo ( student) . MMa o6a4e eflHO m3mck- 
BaHe, KoeTo Tpa6Ba BMHarn fla ce cTpeM mm fla cna3BaMe, KoraTO MMn/ieMeH- 
TupaMe comparabie<K>. To r/iacn c/ieflHOTo: 
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BkiHarki, KoraTO flBa o6eKTa ca eflHaKBM (equals (Object) 
Bp-buta true), compareTo(E) Tpn6Ba fla Bp-bLua 0. 



YflOB/ieTBopflBaHeTo Ha TOBa yc/ioBue me hm no3Bo/in fla no/i3BaMe o6eKTMTe 
ot flafleH K/iac 3a Knic-ioBe, KaKTo b pea/iM3aunfl c 6a/iaHcnpaH0 fltpBo 
(TreeMap, KOHCTpynpaH 6e3 Comparator), TaKa M B pea/lM3aUMfl c xew- 
Ta6/inua (HashMap). 



Xeuj-Ta6/iML4M 

HeKa cera ce 3ano3HaeM cbc CTpyKTypaTa ot flaHHM xeiu-Ta6/iML4a, kohto 
pea/iM3npa no eflMH M3K/iK)4MTe/iH0 ecfseKTMBeH Ha^MH a6cTpaKTHaTa crpy k- 
Typa flaHHM pe^HMK. IHe o6achmm b fleTaM/in KaK pa6oTHT xeiu-Ta6/iML4MTe v\ 
3a mo ca TO/iKOBa ecjjeKTMBHM. 

Pea/iM3ai|M5i Ha pen hmk c xeuj-Ta6/inMa 

Pea/iM3aunflTa c xeiu-Ta6/iML4a MMa b3>khoto npeflMMCTBo, <-\e BpeMeTo 3a 
flocTbn flo ctomhoct ot pe^HMKa, npM npaBM/iHO M3no/i3BaHe, He 3aBncn ot 
6poa Ha e/ieMeHTMTe b Hero (noHe Ha Teopua). 

3a cpaBHeHne fla B3eMeM crmcbK c e/ieMeHTM, komto ca noflpefleHM b cny^aeH 
pefl. McKaMe fla npoBepuM fla/in flafleH e/ieMem" ce HaMupa b Hero. B nav\- 
jiolumh c/iy^aM, Tpa6Ba fla npoBepuM BceKM eflMH e/ieMeHT ot Hero, 3a fla 
flafleM KaTeropn^eH OTroBop Ha Btnpoca "c"bfl"bp>Ka nv\ cni/icbKvr e/ieMeHTa 
m/im He". O^eBUflHO e, <-\e 6poflT Ha Te3M cpaBHeHna 3aBncn (/imhomho) ot 
6poflT Ha e/ieMeHTMTe b cnncbKa. 

ripn xeiu-Ta6/iMUMTe, aKO pa3no/iaraMe c khiom, 6poaT cpaBHeHna, komto 
Tpa6Ba fla M3B"bpi±iMM, 3a fla ycraHOBMM MMa nv\ ctomhoct c TaK"bB kjikdm, e 
KOHCTaHTeH m He 3aBncn ot 6poa Ha e/ieMeHTMTe b Hea. KaK to^ho ce nocmra 
TaKaBa ecjDeKTMBHOCT me pa3r/ieflaMe BfleTaM/in no-flo/iy. 

KoraTO pea/iM3aunMTe Ha hakom cTpyKTypn ot flaHHM hm flaBaT BpeMe 3a 
flocTbn flo e/ieMeHTMTe m, He3aBMceifl ot 6poa Ha e/ieMeHTMTe b Hea, ce Ka3Ba, 
Me Te npMTe>KaBaT cbomctboto random access (cBo6oneH flocn>n). TaKOBa 
cbomctbo o6MKHOBeHO ce Ha6/iK)flaBa npM pea/iM3auMM Ha a6cTpaKTHM crpyK- 

TypM OT flaHHM C XeiJJ-Ta6/lMLlM M MaCMBM. 

KaKBO e xew-Ta6/mua? 

Xeiu-Ta6/iML4aTa o6mkhob6ho e pea/iM3MpaHa c mbcmb. Th cbfl"bp>Ka HapefleHM 
flBOMKM (khiom, ctomhoct), komto ca pa3nono>KeHM b MacMBa Ha nptB nor/ieA 
c/iynaMHO m HenocneflOBaTe/iHO. B no3MUMMTe, b komto H^MaMe HapefleHa 
flBOMKa, MMaMe npa3eH e/ieMeHT (null): 
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Pa3Mep"bT Ha Ta6/inuaTa (MacuBa), Hapn^aMe KanauMTeT (capacity) Ha xew- 
Ta6/inuaTa. CTeneH Ha 3ani>/iHeHOCT Hapi/NaMe pea/iHO <-\v\cno Me>K,qy 0 m 1, 
KoeTO cbOTBeTCTBa Ha OTHOLueHkieTO Me>Kfly 6poa Ha 3an"b/iHeHMTe e/ieMeHTM v\ 
TeKymnfl KanauMTeT. Ha cjjurypaTa MMaMe xeiu-Ta6/iML4a c 3 eneMema v\ 
KanaunTeTm. CTeneHTa Ha 3an"b/iBaHe Ha xeuj-Ta6.ni/maTa e 3/m. 

flo6aBflHeTO v\ TbpceHeTO Ha e/ieMeHTM craBa, KaTO Btpxy icnto^a ce npmiOKM 
HAKaKBa cjDyHKunfl hash (key), KOflTO Bptma mmc/10, Hape^eHO xeui-KOA- KaTO 
B3eMeM ocTaTbKa npn fle/ieHi/ie Ha T03M xew-KOfl c Kanaui/rreTa m no/iy^aBaMe 
4MC/10 Me>Kfly o m m-i: 



index = hash (key) 



Ha (JwrypaTa e noKa3aHa xeiu-Ta6/iML4a t c Kanaui/rreT m m xeLu-cfiyHKUMfl 
hash (key) : 



i = hash (key) 
0 < i < m 



3 4 5 m-1 



hash (key) 



ToBa 4Mc/io hm flaBa no3MunflTa, Ha kohto fla TbpcuM m/im flo6aBAMe Hapefle- 
HaTa flBOMKa. Ako xew-cjDyHKm/mTa pa3npefle/ia K/iK)40BeTe paBHOMepHO, b 
6o/iujMHCTBOTO c/iynan Ha pa3/iM4eH k/ik)4 me cbOTBeTCTBa pa3/iM4Ha xew- 
ctomhoct m no TO3M Ha^MH BtB BCflKa K/ieTKa ot MacuBa me MMa HaM-MHOrO 
eflMH k/ik)4. B KpaMHa cMeTKa no/iynaBaMe M3K/iK)4MTe/iH0 6"bp30 TbpceHe m 
6"bp30 flo6aBAHe. Pa36npa ce, Mowe fla ce c/iy^n pa3/iM4HM K/iK)40Be fla MMaT 
eflMH m cbifl xeiu-KOfl. ToBa e cneuna/ieH c/iy^aM, komto me pa3meflaMe c/iefl 

Ma/IKO. 
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M3no/i3BaMTe pea/iM3ai4MH Ha pemmK npe3 xei±i-Ta6/inun, 
f\ KoraTO ce Hy>KflaeTe ot MaKCMMa/iHO 6i>p30 HaMMpaine Ha 

CTOMHOCTMTe nO K/1KJH. 



KanaunTeTbT Ha Ta6/inuaTa ce yBe/iM4aBa, KoraTO 6poaT Ha HapefleHMTe 
flBOMKM b xeiu-Ta6/iML4aTa CTaHe paBeH v\nv\ no-ro/iflM ot flafleHa KOHCTaHTa, 
HapeneHa MaKCMMa/iHa cTeneH Ha 3arrb/iBaHe (load factor). ripn pa3Lun- 
p^BaHe Ha KanaunTeTa (HaM-4ecT0 yflBOflBaHe) bcmhkm eneMemw ce npenofl- 
pe>KflaT cnopefl cboh xew-KOfl m cTOMHOcira Ha hobmh KanaunTeT. CTeneHTa 
Ha 3anhnBane cnefl npenoflpewflaHe 3Ha4MTe/iH0 HaMa/iflBa. OnepaunaTa e 
BpeMeoTHeMama, ho ce MSBtpiuBa flocTaTb4HO phako, 3a fla He B/inae Ha 
Ufl/iocTHaTa npon3BOflMTe/iHOCT Ha onepaunflTa flo6aBHHe. 

K/iac-bT HashMap<K, V> 

K/iacvr HashMap<K, v> e CTaHflapTHa MMn/ieMeHTauna Ha pe^HMK c xew- 
Ta6/inua b Java Collections Framework. IHe ce cnpeM Ha ocHOBHMTe onepa- 
Umm, komto tom npeflOcraBH, KaKTO m Ha eflMH KOHKpeTeH npuMep, KOMTO 
n/irocTpupa M3 no/13 BaHeTO Ha K/iaca m HeroBMTe MeTOflM. 

Ochobhm onepauMH c K/iaca HashMap<K, V> 

Cb3flaBaHeTo Ha xeiu-Ta6/iML4a CTaBa 4pe3 M3BMKBaHeTo Ha hhkom ot koh- 
CTpy kto p m Te Ha HashMap<K, v>. Hpe3 tax MO>xeM fla 3aflafleM Ha^a/iHM ctom- 
hoctm 3a KanaunTeT m MaKCMMa/iHa creneH Ha 3an"b/iBaHe. flo6pe e, aKo 
npeflBapnTe/iHO 3HaeM npn6/iM3MTe/iHMflT 6poM Ha e/ieMeHTMTe, komto me 
6"bflaT flo6aBeHM b HaiuaTa xeiu-Ta6/iML4a, fla ro yKaweM ome npn cb3flaBaHeT0 
m. TaKa me M36erHeM m3/imlijhoto pa3LunpflBaHe Ha Ta6/inuaTa m me nocmr- 
HeM no-flo6pa eqbeKTMBHOcr. no noflpa36npaHe CTOMHOcira Ha Ha^a/iHua 
KanaunTeT 16, a Ha MaKCMMa/iHaTa CTeneH Ha 3an"b/iBaHe e 0.75. 

fla pa3meflaMe KaKBO npaBM BceKM eflMH ot MeTOflMTe pea/iM3npaHn b K/iaca 
HashMap<K, V>: 

- v put(K, v) flo6aBfl HOBa ctomhoct 3a flafleH k/ikm mjim npe3anncBa 
Be^e cbiuecTByBaiflaTa 3a to3m kjiiom. B pe3y/iTaT ce Bp^ma CTapaTa 
ctomhoct 3a noco^eHMfl k/ik)4 M/in null, aKO HflMa CTapa CTOMHOCT. 
OnepauMATa pa6oTM M3K/iK)4MTe/iHo 6"bp30. 

- void putAii (Map<K , v>) flo6aBfl bcm4km HapefleHM flBOMKM ot flpyr 

pe4HMK B TeKyiflMfl. M3BMKBaHeT0 Ha T03M MeTOfl e eKBMBa/ieHTHO Ha 

M3BMKBaHeT0 Ha put(K, v) 3a BceKM eflMH e/ieMeHT Ha pe^HMKa, komto 
e noflafleH KaTO napaMeTbp. 

- v get (Object) Bptma cTOMHOCTra 3a flafleHMfl k/ikj^ m/im null, aKO 
HflMa e/ieMeHT c TaKtB kjikdm. OnepauM^Ta pa6oTM M3KnK)4MTe/iH0 6"bp30. 

- v remove (K) M3TpMBa ot pe^HMKa e/ieMeHTa c to3m 101104. OnepauMATa 

pa60TM M3KnK)4MTe/lH0 6"bp30. 
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- void clear () npeMaxBa BCM4KM e/ieMeHTM ot pe^HMKa. 

- boolean containsKey (K) npOBepflBa fla/lM B pe^HMKa npi/lCbCTBa Hape- 
fleHa flBOMKa c noco4eHMfl k/ik)4. OnepaunaTa pa6oTM v\3Kn\o , -\v\TenHO 

6"bp30. 

- boolean containsValue (V) npOBepflBa fla/lM B peHHMKa npi/lCbCTBaT 
eflHa m/im noBe^e HapefleHM abomkm c noco^eHaTa ctomhoct. Ta3M one- 
paunfl pa6oTM 6aBHO, Tbv\ KaTO npoBepaBa BceKM e/ieMeHT Ha xew- 
Ta6/inuaTa. 

- boolean isEmptyO Bp"bLfla true aKO B pe^HMKa HflMa hmto eflHa Hape- 
fleHa flBOMKa m false b npoTi/iBeH c/iy^aM. 

- int size() Bp"bifla 6pofl Ha HapefleHMTe flBOMKM b pe^HMKa. 

- Set<Map.Entry<K, V> entriesSet() Bp"bLfla MHOKeCTBO OT HapefleHI/ITe 

flBOMKM b pe^HMKa. TaKa MO>KeM ziecHO fla rn o6xoamm b ui/iKb/i. 

- Set<K> keySet() Bp"bLfla MHO>KeCTBO OT BCM4KM K/lK)40Be B pe^HMKa. 

- Coiiection<v> vaiues() Bptifla KO/ieKUMfl (Mowe fla MMa noBTopeHMfl) 

OT BCM4KM CTOMHOCTM B pe^HMKa. 

CTyfleHTM m 0146HKM - npuMep 

Cera me mitocrpi/ipaMe KaK ce no/i3BaT hakom ot oni/icaHi/rre no-rope onepa- 
u,v\v\ 4pe3 eflMH npuMep. MMaMe CTyfleHTM. BceKM otthx 6m Morb/i fla MMa nav\- 
MHoro eflHa oueHKa. McKaMe fla cbxpaHABaMe oueHKMTe b HHKaKBa CTpyKTypa, 

B KOflTO MO>KeM 6"bp30 fla TbpCMM nO MMe Ha CTyfleHT. 

3a Ta3M 3afla4a me c"b3flafleM xeiu-Ta6/iML4a c na^anen KanaunTeT 6. Th me 
MMa 3a K/iK)40Be MMeHaTa Ha CTyfleHTMTe, a 3a ctomhoctm - H^KaKBn TexHM 
oueHKM. flo6aBflMe 6 npuMepHM cTyfleHTa, c/iefl KoeTO Ha6/iK)flaBaMe KaKBO ce 
c/iy4Ba KaTO OTne^aTBaMe Ha cTaHflapTHna M3xofl TexHMTe flaHHM. Eto KaK 
M3r/ie>Kfla K0fl"bT ot to3m npuMep: 



Map<String, Double> studentsNarks = 

new HashMap<String, Double>(6); 
studentsNarks .put ( "Pesho", 3.00) ; 
studentsNarks . put ( "Gosho " , 4.50); 
studentsNarks . put ( "Nakov" , 5.50) ; 
studentsNarks .put ( "Vesko", 3.50) ; 
studentsNarks . put ( "Tsanev" , 4.00); 
studentsNarks .put ( "Nerdy", 6.00) ; 

Double tsanevMark = studentsNarks . get ( "Tsanev" ) ; 
System. out .printf ( "Tsanev' s mark: %.2f %n", tsanevMark); 

studentsNarks . remove ( "Tsanev" ) ; 
System .out .print In ( " Tsanev removed . " ) ; 
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System. out .printf ( "Is Tsanev in the hash table: %b %n", 
studentsNarks . containsKey ( "Tsanev" ) ) ; 

studentsNarks . put ( "Nerdy " , 3.25) ; 

System. out .println ("Nerdy 1 s mark changed."); 

System. out .println ("Students and marks:"); 

for (Map . Entry<String, Double> studentMark 
: studentsNarks . entrySet () ) { 
System . out .printf ( "%s has %.2f%n", 

studentMark. getKey ( ) , studentMark . getValue ( ) ) ; 

} 

System. out .printf ( "There are %d students . %n" , 

studentsNarks . size () ) ; 
studentsNarks . clear ( ) ; 

System. out .println ("Students hashmap cleared."); 
System. out .printf ( "Is hash table empty: %b%n", 
studentsNarks . isEmpty ( ) ) ; 



M3X0fl"bT OT M3n"b/lHeHMeT0 Ha T03M KOfl e C/ieflHMflT: 



Tsanev's mark: 4,00 
Tsanev removed. 

Is Tsanev in the hash table: false 

Nerdy' s mark changed. 

Students and marks : 

Nerdy has 3, 25 

Nakov has 5, 50 

Vesko has 3, 50 

Gosho has 4, 50 

Pesho has 3, 00 

There are 5 students . 

Students hashmap cleared. 

Is hash table empty: true 



Bn>KflaMe, 4e peflvr, b komto ce OTne^aTBaT cryqeHTi/iTe e Harrb/iHO cny^aeH. 
ToBa e TaKa, 3amoTO npn xeiu-Ta6/iMUMTe (3a pa3/iMKa ot 6a/iaHcnpaHMTe 
fltpBeTa) e/ieMeHTMTe He ce na3HT copTupaHM. flopn aKO TeKymnaT KanaunTeT 
Ha Ta6/inuaTa ce npoMeHM flOKaTO pa6oTMM c Hea, mhoto e BepoaTHO fla ce 
npoMeHM m peflvr, b komto ce na3HT HapefleHMTe abomkm. Ha npi/mi/maTa 3a 
TOBa noBefleHne o6a4e me ce cnpeM no-flo/iy. 

Ba>KHo e fla ce 3anoMHM, <-\e npn xeiu-Ta6/iML4MTe He MoweM fla pa34MTaMe Ha 
HMKaKBa Hapefl6a Ha e/ieMeHTMTe. Ako ce HywflaeM ot TaKaBa, MO>KeM npeflu 
OTne^aTBaHe fla copTupaMe e/ieMeHTMTe. flpyr BapnaHT e fla M3no/i3BaMe 
TreeMap<K, V>. 
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Xeuj-4>yHKLiMM m xeuiMpaHe 

Cera me ce cnpeM no-fleTaM/iHO Ha noi-mTi/ieTO, xew-KOfl, KoeTO ynoTpe6nxMe 
Ma/iKO no-paHO. Xew-KOflvr npeflcraB/iflBa 4mc/ioto, KoeTO hm Bp^ma t. Hap. 
xeuj-cJjyHKumi, npmioxeHa Btpxy K/iK)4a. ToBa <-\v\cno Tpa6Ba fla e pa3/iM4H0 
3a BceKM pa3/iM4eH k/ikjm m/im noHe c ro/iflMa BeposTHocT npn pa3/iM4HM 
K/iK)40Be xeiu-KOfl"bT Tpa6Ba fla e pa3/iM4eH. 

Xeuj-4>yHKUMM 

C"biflecTByBa noHATneTO nepcJjeKTHa xew-cpyHKLikm (perfect hash function). 
ToBa 03Ha4aBa, <-\e aKo MMaMe N K/iK)4a, Ta3M cjDyHKuna Ha BceKM k/ik34 me 
cbnocraBH pa3/iM4Ho ua/io <-\v\cno b HHKaKbB cMnc/ieH MHTepBa/i (HanpuMep ot 
0 flo N-1). HaMnpaHeTO Ha TaKaBa cf>yHKU,Mfl b o6iflMfl c/iynaM e flOCTa TpyflHa, 
no4TM HeB"b3Mo>KHa 3afla4a. TaKMBa (JpyHKLinn cm cTpyBa fla ce M3no/i3BaT caMo 
npn MHoxecTBa ot K/iK)40Be, komto ca c npeflBapnTe/iHO M3BecTHM e/ieMemn 
m/im aKO MHO>KecTBOTO ot K/iK)40Be noHe paflKo ce npoMeHfl. 

B npaKTMKaTa ce M3no/i3BaT flpyrn, He 4aK TO/iKOBa "nepcfieKTHM" xew- 
(JpyHKLiMM. Cera me pa3r/ieflaMe hakojiko npuMepa 3a xeuj-cJ)yHKu,MM, komto ce 
M3 no/13 BaT flupeKTHO b Java 6n6/inoTeKMTe. 

MeTOfltT hashCode() b Java n/iaTcpopMaTa 

Bcm4km Java K/iacoBe MMaT MeTOfl hashCode(), komto Bp"bma ctomhoct ot Tun 
int. To3M MeTOfl ce HacneflflBa ot K/iaca object, komto ctom b KopeHa Ha 
kiepapxMATa Ha bcm^km Java K/iacoBe. 

MMn/ieMeHTauMSTa b K/iaca object Ha K/iaca hashCode() e native MeTOfl 
(MeTOfl MMn/ieMeHTMpaH Ha hmcko hmbo ot flocTaB4MKa Ha BMpTya/iHaTa 
ManiMHa), komto o6MKHOBeHo Bp^ma 4mc/io 6a3MpaHO Ha aflpeca Ha o6eKTa b 
naMeira, ho TOBa B"bo6me He e 3afl"b/i>KMTe/iH0. Tbtf KaTO T03M MeTOfl e MMn/ie- 
MeHTMpaH ot cb3flaTe/ifl Ha BMpTya/iHaTa ManiMHa, He ce 3Hae KaKBa to>hho me 
e MMn/ieMeHTauM^Ta. BptmaHaTa ctomhoct ot to3m MeTOfl e HenpeflCKa3yeMa 
m 3aTOBa HMKora He Tpa6Ba fla pa34MTaTe Ha nea. 

flpyr npMMep 3a xeuj-cj)yHKu,Mfl, kohto MflBa flMpeKTHO ot Java, e Ta3M, koato 
ce no/i3Ba ot K/iacoBeTe, flecjDMHMpamn ue/iM 4Mc/ia KaTO, integer, Byte m 
short. TaM 3a xeuj-KOfl ce no/i3Ba cTOMHOora Ha caMOTO 4mc/io. 

fla pa3meflaMe eflMH no-cno>KeH npMMep 3a xeiu-cfiyHKUMfl, komto ctmo MflBa 
ot BrpafleHMTe b Java K/iacoBe. CTaBa Btnpoc 3a MMn/ieMeHTauM^Ta Ha xew- 
cjDyHKUMfl, kohto ce no/i3Ba ot K/iaca string. Ta Bp^ma 0, aKO HM3"bT e 
npa3eH, a b npoTMBeH c/iynaM xew-KOflvr ce M34Mc/iflBa no cfiopMy/iaTa: 

hash(s) = s 0 *31 n_1 + Si*31 n " 2 + ... + s n 



KbfleTo si, e i-MAT cmmbo/1 Ha HM3a, a n e HeroBaTa fl"b/i>KMHa. 
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Ha MMTaTe/ia ocraBHMe fla pa3mefla flpyrn MMn/ieMeHTaunn Ha MeTOfla 

hashCode() B HflKOM OT HaM-4eCT0 M3nO/13BaHMTe K/iaCOBe KaTO Date, Long, 
Float M Double. 

Cera, HeKa ce cnpeM Ha Btnpoca KaK fla MMn/ieMeHTupaMe caMM T03M MeTOfl 
3a HaniMTe K/iacoBe. Be^e o6acHMXMe, 4e ocraBHHeTO Ha MMn/ieMeHTaunaTa, 
koato MflBa HaroTOBO ot object, He e flonycTMMO peiueHne. flpyra mhoi~o 
npocTa MMn/ieMeHTaunfl e BMHarn fla Bp^maMe HAKaKBa cj)HKcnpaHa koh- 
cra HTa , npuMepHo: 



@Override 

public int hashCodeO { 
return 53; 

} 



Ako M3no/i3BaMe xeiu-Ta6/iML4a m no/i3BaMe 3a Knic-iOBeTe m o6eKTM ot K/iac, 
komto MMa ropHaTa i/iMrmeMeHTaui/m Ha hashCodeO, me no/iy-ii/iM mhoto zioiua 
npon3BOflMTe/iHOCT, 3aifl0T0 BceKM nvr, KoraTO flo6aBAMe hob e/ieMem" b Ta6- 
/lMUaTa, me Tpa6Ba fla ro c/iaraMe Ha eflHO m Cbiuo mhcto. KoraTO TbpcuM, 
BceKM nvr me nonaflaMe b eflHa v\ cbifla K/ieTKa Ha Ta6/inuaTa. 

3a fla ce M36arBa onucaHOTo He6/iaronpi/mTHO noBefleHne, Tpa6Ba xew- 
cfiyHKLiMflTa fla pa3npefle/ifl K/iK)40BeTe MaKCMMa/iHO paBHOMepHO cpefl bv3- 

MO>KHMTe CTOMHOCTM 3a XeiiJ-KOfl. 

Ko/iM3MM npw xeui-4>yHKL(MMTe 

CuTyaunfl, npn kohto flBa pa3/iM4HM K/iKma BptiflaT eflHO v\ cbiuo mmc/io 3a 
xeuj-KOfl Hapn^aMe ko/im3M5i: 



KaK fla peiuMM npo6/ieMa c K0/iM3MMTe me pa3r/ieflaMe noflpo6HO Bc/ieflBaiflMfl 
naparpacf). Hafi-npocTOTO peiueHne, o6a4e e o^eBUflHo: flBOMKMTe, komto MMaT 
K/iKj^OBe c eflHaKBM xeiu-KOflOBe fla Hape>KflaMe b cnncbK: 



h("Pesho") 

h("Kiro") 

h("Mimi") 

h("Ivan") 

h("Lili") 




= 4 



12 
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h("Pesho") 

h("Kiro") 

h("Mimi") 

h("Ivan") 

h("Lili") 



= 4 



= 1 




= m-1 



collision 



1 



m-1 



null 



null 



null 



Mimi 


Kiro 




Pesho 


Lili 










null 


Ivan 


null 


null 




null 







C/ieflOBaTe/iHO npn M3no/i3BaHe Ha KOHCTaHTa 3a xew-KOfl, HaiuaTa xew- 
Ta6/inua ce M3pa>Kfla b /lMHeeH cnMCbK m ynoTpe6aTa m cTaBa HeecfieKTMBHa. 

MMn/ieMeHTMpaHe Ha MeTona hashCode() 

U4e flafleM eflMH craHflapTeH a/iropurbM, no komto MOxeM caMM fla MMn/ie- 
MeHTupaMe hashCode(), KoraTO hm ce Ha/io>KM: 

ri"bpBO Tpa6Ba fla onpefle/iMM nonerara na K/iaca, komto ynacTBaT no HAKaKbB 
Ha^MH b MMn/ieMeHTaunflTa Ha equals () MeTOfla. ToBa e Heo6xoflMMO, TbM 
KaTO BMHarn, KoraTO equals () e true Tpa6Ba pe3y/iTarbT ot hachcode ( ) fla e 
eflMH m cbm. TaKa nonerara, komto He ynacTBaT b npecMATaHeTO Ha equals (), 
He Tpa6Ba fla y^acTBaT m b M34Mc/iflBaHe Ha hashcode () . 

Cnefl KaTO CMe onpefle/iM/iM nonerara, komto me ynacTBaT b M34Mc/ieHMeT0 Ha 
hashCode() , Tpa6Ba no HAKaKbB Ha^MH fla no/iy^MM 3a tax ctomhoctm ot TMn 
int. Eto eflHa npMMepHa cxeMa: 

Ako nonero e boolean, 3a true B3MMaMe l, a 3a false B3MMaMe o. 

Ako nonero e or rv\n int, byte, short, char MoweM fla ro npeo6- 
pa3yBaMe KbM int, 4pe3 onepaTopa 3a hbho npeo6pa3yBaHe (int) . 
Ako e ot TMn long, ro pa3fle/iflMe Ha 2 <-\acrv\ no 32 6MTa m no/iynaBaMe 
ot Hero flBe int ctomhoctm. 

Ako nonero e or rv\n float m/im double, MOweM fla ro npeBtpHeM b 

L4e/104MC/ieH BMfl 4pe3 MeTOflMTe Float. floatToIntBitS () M/IM 
Double. doubleToLongBits() . B c/iy^afl C double pe3y/lTaTbT TpeTM- 
paMe KaKTo long ot ropHaTa T04Ka. 
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Ako no/ieTO He e ot npMMMTMBeH tmi~i, npocTo M3BMKBaMe MeToaa 
hashCode() Ha T03M o6eKT. Ako cTOMHocTTa Ha no/ieTO e null, 
Bp^maMe 0. 

Ako no/ieTO e MacuB mjim HHKaKBa KO/ieKuna, M3B/iM4aMe xew-KOfla 3a 
BceKM e/ieMeHT Ha Ta3M KO/ieKuna. 

HaKpaa cyMnpaMe no/iy^eHMTe int ctomhoctm, KaTO npeflu bchko cb6npaHe 
yMHO>KaBaMe BpeMeHHua pe3y/iTaT c HHKoe npocTo <-\v\cno (HanpuMep 31), 
KaTO nrHopupa Me eBeHTya/iHMTe nperrb/iBaHMH Ha Tuna int. 

B KpaMHa cMeTKa no/iynaBaMe xew-KOfl, komto e flo6pe pa3npefle/ieH b npocr- 
paHCTBOTO OT BCM4KM 32-6mtobm ctomhoctm. MoweM aa o^aKBaMe, 4e npM 
TaKa M34Mc/ieH xeiu-KOfl K0/iM3MMTe me ca paakoct, TbM KaTO BCflKa npoMHHa 
b HAKoe ot no/ieTaTa, y^acTBaiMM b onMcaHaTa cxeMa 3a M34Mc/ieHMe, boam ao 
cbiuecTBeHa npoMAHa b xew-KOfla. 

MMn/ieMeHTMpaHe Ha hashCode() - npwMep 

fla M/iK)CTpMpaMe tophmat a/iropMTbM c eflMH npMMep. HeKa MMaMe K/iac, 

HMMTO 06eKTM npeflCTaB/lflBaT T04Ka B TpMMepHOTO npOCTpaHCTBO. H HeKa 

T04KaTa BvrpeujHO npeflCTaBAMe npe3 HeMHMTe KOopflMHaTM no TpMTe 
M3MepeHMfl x, y m z: 



Point3D . java 



* Class representing points in three dimensional space. 

* @author Vladimir Tsanev 
*/ 

public class Point3D { 
private double x; 
private double y; 
private double z; 

* Construct new {@link Point3D} instance by specified 

* Cartesian coordinates of the point. 

* @param x - x coordinate of the point 

* @param y - y coordinate of the point 

* @param z - z coordinate of the point 
*/ 

public Point3D (double x, double y, double z) { 
super ( ) ; 
this.x = x; 
this.y = y; 
this . z = z ; 

} 

} 
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MoweM ziecHO fla pea/iM3npaMe hashCode() no onucaHna no-rope a/iropnTbM. 

Abtomstmhho reHepcipaiHe Ha hashCode() b Eclipse 

Eclipse, Kaicro m noBe^eTo MOflepHM cpefli/i 3a pa3pa6oTKa, MoraT aBTOMaTi/mHO 
fla reHepupaT KOfla 3a MeTOflMTe equals () v\ hashCode() . npn Eclipse MMn/ie- 
MeHTaunflTa Ha hashCode() me 6"bfle no a/iropnTbM, cxofleH Ha oni/icaHi/m no- 
rope. MoweTe fla reHepupaTe aBT0MaTM4H0 MeTOflMTe equals () v\ hashCode() 
3a flafleH K/iac no c/ieflHua Ha^MH : ot mchioto Source M36npaTe Generate 
hasCode and equalsQ... C/iefl TOBa M36npaTe no/ieTaTa, komto MCKaTe fla 
ynacTBaT b M34nc/ieHMflTa 3a flBaTa MeTOfla v\ HaTMCKaTe 6yT0Ha [OK]. 3a 
HaiuMfl K/iac Point3D reHepupaHMAT koa e c/ieflHUAT: 



@Override 

public int hashCodeO { 
final int prime = 31; 
int result = 1; 
long temp; 

temp = Double . doubleToLongBits (x) ; 
result = prime * result + (int) (temp 
temp = Double . doubleToLongBits (y) ; 
result = prime * result + (int) (temp 
temp = Double . doubleToLongBits ( z ) ; 
result = prime * result + (int) (temp 
return result; 

} 



(temp »> 32) ) ; 
(temp >» 32) ) ; 
(temp >» 32) ) ; 



@0verride 

public boolean equals (Object obj ) { 
if (this == obj) 

return true; 
if (obj == null) 
return false; 
if (getClassO != ob j . getClass ( ) ) 

return false; 
Point3D other = (Point3D) obj; 
if (Double .doubleToLongBits (x) 

!= Double . doubleToLongBits (other. x) ) 
return false; 
if ( Double . doubleToLongBits ( y) 

!= Double . doubleToLongBits (other. y) ) 
return false; 
if (Double .doubleToLongBits ( z) 

! = Double . doubleToLongBits (other . z ) ) 
return false; 
return true; 
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Ta3M MMn/ieMeHTaunfl e HecpaBHMMo no-flo6pa, ot TOBa fla He npaBMM hmujo 
m/im fla BptmaMe KOHCTaHTa. BtnpeKM TOBa K0/iM3MMTe i/i npn Hea ce cpeiuaT, 
ho flOCTa no-paflKO. 

PeuiaBaHe Ha npo6/ieMa c KO/in3nnTe 

Ha npaKTMKa K0/iM3MMTe MoraTfla ce M36erHaT b M3K/uo i -ii/iTe.nHo peflKM v\ cne- 
UncfjMLiHM cmyauMM. 3a TOBa e Heo6xoflMMO fla >KMBeeM c Mfle^Ta 3a thxhoto 
npucbCTBue b HaiunTe xew Ta6/inuM v\ fla ce cbo6pa3HBaMe c Tax. HeKa 
pa3r/ieflaMe hako/iko cTpaTernn 3a cnpaBHHe c K0/iM3MHTe: 

Hape>KflaHe b cnnctK (chaining) 

HaM-pa3npocTpaHeHMAT Ha^MH 3a pewaBaHe Ha npo6/ieMa c K0/iM3MMTe e 
Hape>KflaHeTO b cnncbK (chaining). Tom ce cbcroM b TOBa flBOMKMTe ktik)4 m 
ctomhoct, komto MMaT eflHaKtB xeuj-KOfl 3a K/iK)4a fla ce Hape>KflaT B Cni/ICbK 
eflMH c/iefl flpyr. 

Pea/iM3auM$i Ha pghhmk npe3 xeui-Ta6/iMU|a m chaining 

HeKa cm nocTaBMM 3a 3afla4a fla pea/iM3npaMe cTpyKTypaTa ot flaHHM pe^HMK 
4pe3 xeiu-Ta6/iML4a c pewaBaHe Ha K0/iM3MMTe 4pe3 Hape>KflaHe b cnncbK 
(cahining). fla bmamm KaK Mowe fla cTaHe TOBa. n^pBO me flecfiMHupaMe K/iac, 
komto onucBa HapefleHa flBOMKa (entry)- Tom Kancy/iMpa b ce6e cm flBOMKa 
KnK)4 m ctomhoct: 



DictionaryEntry . java 



* This class is used by Dictionary Abstract Data Type (ADT) . 

* It encapsulates Key and Value objects. 

* Sauthor Vladimir Tsanev 

* @param <K> - type of the keys. 

* @param <V> - type of the values. 
*/ 

public class DictionaryEntry<K, V> { 
private K key; 
private V value; 

public DictionaryEntry (K key, V value) { 
this . key = key; 
this. value = value; 

} 

public K getKeyO { 
re turn thi s . ke y ; 

} 

public V getValueO { 
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return this. value; 

} 

@Override 

public String toStringO { 

return String . format (" [%s, %s] ", key, value); 

} 

} 



T03M K/iac MMa KOHCTpyKTop, komto npMeMa k/ik)4 m ctomhoct. flecfjMHupaHM ca 
ABa MeTOfla 3a flocrbn cbOTBeTHO 3a icntcna (getKeyO) m cTOMHoara 
(getvaiue(j). LLJ,e OT6e/ie>KMM, <-\e Hapo4Ho HHMaMe ny6/iM4HM MeTOflu, 4pe3 
komto fla npoMeHAMe cto mho cTMTe Ha K/iro^a m cTOMHOCTTa. ToBa npaBM to3m 
K/iac HenpoMeH^eM (immutable). ToBa e flo6pa Mflea, Tbv\ KaTo o6eKTMTe, 
komto me ce na3flT BvrpeujHO b pea/iM3auMMTe Ha pe^HMKa, me 6"bflaT cbujMTe 
KaTO Te3M, komto me Bp^maMe HanpMMep npM pea/iM3au,MHTa Ha MeTOfl 3a 
B3eMaHe Ha bcm^km HapefleHM abomkm. 

npeflecjjMHMpa/iM cMe MeTOfla toStringO, 3a fla MOweM jiecHO fla OTne^aT- 
BaMe HapefleHaTa flBOMKa Ha era Hfla pth m a m3xoa m/im b TeKCTOB noTOK. 

CneflBa npMMepeH iua6/iOHeH MHTepdpeMc, komto flecjDMHMpa HaM-TMnM4HMTe 
onepauMM 3a TMna pe^HMK: 



Dictionary . j ava 



* Interface that defines basic methods needed 

* for a class which maps keys to values. 

* Sparam <K> - type of the keys 

* @param <V> - type of the values 

* Sauthor Vladimir Tsanev 
*/ 

public interface Dictionary<K, V> 

extends Iterable<DictionaryEntry<K, V>> { 

* Adds specified value by specified key to the dictionary. 

* If the key already exists its value is replaced with the 

* new value and the old value is returned. 

* @param key - key for the new value 

* Sparam value - value to be mapped with that key 

* @return the old value for the specified key or null if the 

* key does not exists 

* @throws NullPointerException if specified key is null. 
*/ 

public V put (K key, V value) ; 
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* Finds the value mapped by specified key. 

* @param key - key for which the value is needed. 

* @return value for the specified key if present, 

* or null if there is no value with such key. 
*/ 

public V get (K key) ; 

* Removes a value mapped by specified key. 

* @param key - key for which the value will be removed 

* @return <code>true</code> if value for the specified 

* key if present, or <code>f alse</code> if there is 

* no value with such key in the dictionary. 
*/ 

public boolean remove (K key) ; 

* Checks if there are any elements in the dictionary. 

* @return <code>true</code> if there is more than 

* one element in the dictionary, and 

* <code>false</code> otherwise. 
*/ 

public boolean isEmptyO; 

/ * * 

* Removes all elements from the dictionary. 

*/ 

public void clear (); 

} 



B MHTepc})eMca no-rope, KaKTO m b npeflxoflHua K/iac M3no/i3BaMe Lua6jiOHHM 
Ti/inoBe (generics) , 4pe3 komto fleicnapupaMe napaMeTpn 3a Tuna Ha k/ik)40- 
BeTe (k) m Tuna cto m h o CTMTe (v). ToBa no3BO/iflBa HawMHT pe^HMK fla 6"bfle 

M3nO/13BaT C npOM3BO/lHM TMnOBe 3a K/lK)40BeTe M 3a CTO MHO CTMTe . EflMHCTBe- 
HOTO M3MCKBaHe e K/lK)40BeTe fla flecj)MHMpaT KOpeKTHO MeTOflMTe equals () M 
hashCode () . 

HaiuMflT MHTepcjjeMc Dictionary<K, v> npM/iM4a MHoro Ha MHTepcjjeMca 
Map<K, v>, ho e no-npocT ot Hero m onMCBa caMO HaM-Ba>KHMTe onepauMM 
Btpxy TMna flaHHM "pe^HMK". Tom HacneflflBa cmct6mhma MHTepcjjeMc iterabie 

<DictionaryEntry<K, V», 3a fla n03B0/lM pe4HMK"bT fla 6"bfle 06x0>KflaH B"bB 
for UMKb/1. 

C/ieflBa npMMepHa mm n/ieMeHTauMfl Ha pe^HMK, b komto npo6/ieMvr c ko/im- 
3MMTe ce peiuaBa 4pe3 Hape>KflaHe b cnMCbK (chaining): 



HashDictionary . j ava 
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import j ava . util . List; 
import j ava . util .ArrayList ; 
import j ava . util .Arrays; 
import j ava . util . Iterator; 

/* * 

* Implementation of {@link Dictionary} interface 

* using hash table. Collisions are resolved by chaining. 

* @author Vladimir Tsanev 

* @param <K> - the type of the keys 

* @param <V> - the type of the values 
*/ 

public class HashDictionary<K, V> implements Dictionary<K, V> { 
private static final int DEFAULT_CAPACITY = 2; 
private static final float DEFAULT_LOAD_FACTOR = 0.75f; 
private List<DictionaryEntry<K, V>>[] table; 
private float loadFactor; 
private int threshold; 
private int size; 

public HashDictionary ( ) { 

this ( DEFAULT_CAPAC ITY , DEFAULT _LOAD_ FACTOR ) ; 

} 

@ Suppres sWarnings ( "unchecked" ) 

private HashDictionary (int capacity, float loadFactor) { 
this. table = new List [ capacity ] ; 
this . loadFactor = loadFactor; 
this . threshold = 

(int) (this . table . length * this . loadFactor ) ; 

} 

@Override 

public void clear () { 

Arrays . fill (this .table, null); 
this. size = 0; 

} 

private List<DictionaryEntry<K, V>> findChain( 

K key, boolean createl fMissing) { 
int index = key . hashCode ( ) ; 
index = index % this . table . length; 
if (table [ index] == null && createlf Missing) { 

table [index] = new ArrayList<DictionaryEntry<K, V>> ( ) ; 

} 

return table [index] ; 

} 

@0verride 
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public V get (K key) { 

List<DictionaryEntry<K, V>> chain = f indChain ( key, false); 
if (chain != null) { 

for (DictionaryEntry<K, V> dictionaryEntry : chain) { 
if ( dictionaryEntry . getKey (). equals ( key) ) { 
return dictionaryEntry . getValue ( ) ; 

} 

} 

} 

return null; 

} 

SOverride 
public boolean 
return size 

} 

@Override 
public V put (K key, V value) { 

List<DictionaryEntry<K, V>> chain = f indChain ( key, true); 
for (int i=0; i<chain . si ze ( ) ; i++) { 

DictionaryEntry<K, V> entry = chain. get (i) ; 
if (entry. getKey () .equals (key) ) { 

/ / Key found -> replace its value with the new value 
DictionaryEntry<K, V> newEntry = 

new DictionaryEntry<K, V>(key, value); 
chain. set(i, newEntry); 
return entry . getValue () ; 

} 

} 

chain . add (new DictionaryEntry<K, V>(key, value)); 
if (size++ >= threshold) { 
expand ( ) ; 

} 

return null; 

} 

/ * * 

* Expands the underling table 

*/ 

@ Suppres sWarnings ( "unchecked" ) 
private void expand ( ) { 

int newCapacity = 2 * this . table . length; 

List<DictionaryEntry<K, V>> [ ] oldTable = this. table; 

this. table = new List [newCapacity] ; 

this . threshold = (int) (newCapacity * this . loadFactor) ; 
for (List<DictionaryEntry<K, V» oldChain : oldTable) { 
if (oldChain != null) { 

for (DictionaryEntry<K, V> dictionaryEntry : oldChain) { 



isEmptyO { 
== 0; 
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List<DictionaryEntry<K, V>> chain = 

f indChain ( dictionaryEntry . getKey ( ) , true); 
chain . add ( dictionaryEntry) ; 

} 

} 

} 

} 

@Override 

public boolean remove (K key) { 

List<DictionaryEntry<K, V>> chain = f indChain ( key, false); 
if (chain != null) { 

for (int i=0; i<chain . si ze ( ) ; i++) { 

DictionaryEntry<K, V> entry = chain. get (i) ; 
if ( entry . getKey (). equals ( key) ) { 
/ / Key found -> remove it 
chain . remove (i ) ; 
return true; 

} 

} 

} 

return false; 

} 

SOverride 

public Iterator<DictionaryEntry<K, V» iterator () { 
List<DictionaryEntry<K, V>> entries = 

new ArrayList<DictionaryEntry<K, V>> (this . table . length) ; 
for (List<DictionaryEntry<K, V>> chain : this. table) { 
if (chain != null) { 

entries . addAll (chain) ; 

} 

} 

return entries . iterator () ; 

} 

} 



me o6"bpHeM BHMMaHne Ha no-Ba>KHi/iTe momshtm b to3m koa. HeKa 3ano4HeM 
ot KOHCTpyKTopa. EflMHCTBeHMAT ny6/iM4eH KOHCTpyKTop e KOHcrpyKTopvr no 
noflpa36npaHe. Tom b ce6e cm M3BMKBa flpyr KOHCTpyKTop KaTO My noflaBa 
HAKaKBM npeflBapMTe/iHo 3aflafleHM ctomhoctm 3a KanauMTeT m creneH Ha 
3an"b/iBaHe. Ha 4MTaTe/ia npeflOcraBflMe fla pea/iM3Mpa Ba/iMflauMa Ha Te3M 
napaMeTpM m fla HanpaBM m to3m KOHCTpyKTop ny6/iM4eH, 3a fla npeflocraBM 
noBe^e rbBKaBocT Ha no/i3BaTe/iMTe Ha to3m K/iac. 

C/ieflBaiflOTO Heiflo, Ha KoeTO me o6"bpHeM BHMMaHMe, e TOBa KaK e pea/iM3M- 
paHO Hape>KflaHeTO b cnMCbK. npM KOHCTpyMpaHeTO Ha xeiu-Ta6/iML4aTa b koh- 

CTpyKTOpa MHML4Ma/lM3MpaMe MaCMB OT CnMCbUM, KOMTO Lfle C"bfl"bp>KaT HaiJJMTe 

DictionaryEntry o6eKTM. 3a B"bTpei±iHO no/i3BaHe CMe pea/iM3Mpa/iM eflMH 
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MeTOfl findchain(), komto M34nc/iflBa xeiu-KOfla Ha K/lK)4a KaTO BMKa MeTOfla 
hashCode() m cnefl TOBa pa3fle/ia BtpHaTaTa xew-cTOMHOCT Ha fltJiwMHaTa Ha 
Ta6/inuaTa (KanaunTeTa). TaKa ce no/iynaBa MHfleKcvr Ha TeKymna k/ikdh b 
MacuBa, cbxpaHABaiu e/ieMeHTMTe Ha xeiu-Ta6/iML4aTa. CnMCbKbT c bcmhkm 
e/ieMeHTM, MMaiun cbOTBeTHna xew-KOfl ce HaMupa b MacuBa Ha M34nc/ieHMfl 
MHfleKc. Ako cnnc"bK"bT e npa3eH, tom MMa ctomhoct null. B npoTMBeH cnyMafi 
b cbOTBeTHaTa no3nunfl MMa cnncbK ot e/ieMeHTM 3a cbOTBeTHi/m kjiiom. 

Ha MeTOfla findchain() ce noflaBa cneuna/ieH napaMeTbp, komto yKa3Ba 
fla/in fla c"b3flaBa npa3eH cni/icbK, aKO 3a noflafleHna k/ikjm Bee oiue Ha Ma 
cnncbK c e/ieMeHTM. ToBa npeflocraBH yflo6cTBo Ha MeTOfli/rre 3a flo6aBHHe Ha 
e/ieMeHTM v\ 3a npeopa3MepaBaHe Ha xeiu-Ta6/iMLiaTa. 

flpyroTO Hemo, Ha KoeTo me o6"bpHeM BHMMaHne, e MeTOflvr expand(), komto 
pa3LunpaBa TeKymaTa Ta6/inua, KoraTO ce flOcmrHe MaKCMMa/iHOTO flonycTMMO 
3an"bJiBaHe. 3a u,ema cb3flaBaMe HOBa Ta6/inua (MacuB), abomho no-ro/iflMa ot 
CTapTa. M34nc/iflBaMe hoboto MaKCMMa/iHO .qonycTMMO 3arrb.nBaHe, TOBa e 
no/ieTO threshold. CneflBa HaM-Ba>KHaTa 4acr. Pa3LUMpn^M CMe Ta6/inuaTa m 

no T03M Ha4MH CMe CMeHM/lM CTOMHOCTTa Ha this . table . length. AKO 

noTbpcuM hakom e/ieMeHT, komto Bene CMe flo6aBM/in, MeTOflvr findChain(K 
key), m3o6lmo HflMa fla BtpHe npaBM/iHaTa Bepura, b kohto fla ro TbpcuM. 
3aTOBa ce Ha/iara bcm^km e/ieMeHTM ot CTapaTa Ta6/inua fla ce npexBtp/iHT, 
KaTO He npocro ce KonnpaT BepurnTe, a ce flo6aBHT HaHOBO o6eKTMTe ot K/iac 

DictionaryEntry B H0B0Cb3flafleHM BepMTM. 

3a fla MMn/ieMeHTupaMe KopeKTHO o6xo>KflaHeTO Ha xeiu-Ta6/iMLiaTa, pea/iM3M- 

paXMe MHTepcjDeMCa Iterable<DictionaryEntry<K, V», KOMTO MMa MeTOfl, 

Bp"biflaifl MTepaTop no e/ieMeHTMTe Ha xeiu-Ta6/iML4aTa. 3a fla pea/iM3MpaMe 
MeTOfla MTepaTopa, ntpBO npexBtp/iflMe bcm>hkm eneMemv\ b ArrayList, a c/iefl 
TOBa BptmaMe HeroBMa MTepaTop. C/ieflBa npMMep KaK MO>KeM fla M3no/i3BaMe 
HaiuaTa pea/iM3auMfl Ha xeiu-Ta6/iMLia m HeMHMflT MTepaTop: 



public class HashDictionaryExample { 

public static void main ( String [ ] args) { 
HashDictionary<String, Integer> marks = 

new HashDictionary<String, Integer>(); 
marks . put ( "Pepi" , 3); 
marks . put ( "Kiro" , 4); 
marks . put ( "Mimi" , 6); 

marks . put ( "Pepi" , 5); // replace key "Pepi" 
marks . remove ( "Kiro ") ; // remove key "Kiro" 
marks . remove (" 12 3" ) ; // key not found 

// Use the iterator to traverse all entries 
for (DictionaryEntry<String, Integer> entry : marks) { 
System . out .print (entry + " "); 

} 

// Output: [Mimi, 6] [Pepi, 5] 
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} 

} 



B npuMepHaTa MMn/ieMeHTauna Ha xeiu-Ta6/iML4a MMa ome eflHa oco6eHocT. 
MeTOfltT findChain() He e pea/iM3npaH Han"b/iHO KopeKTHO, ho npo6/ieM"bT 
TpyflHo MO>Ke fla ce npoflBM. HancTMHa b noBe^eTo c/iy^an Ta3M peanv\3au,v\n 
me pa6oTM 6e3 npo6/ieM. Ho KaKBO me CTaHe, aKO flo6aBHMe e/ieMeHTM ,qo 
6e3KpaM? B eflMH npeKpaceH MOMeHT, KoraTO Kanaui/rreTvr e cranan 2 31 v\ ce 
Ha/io>KM fla ro pa 3 lump mm, to npn yMHOKeHne Ha TOBa <-\v\cno c 2 me no/iy-ii/iM - 
2 (b>k. ceKun^Ta 3a npeflcraBsiHe Ha OTpnuaTe/iHH <-\v\cna b maBaTa "Bpomhm 
ckicTeMn" ). C/iefl TOBa npn onuT 3a cb3flaBaHe Ha hob MacuB c pa3Mep -2 
ecTecTBeHO me 6"bfle xBtp/ieHO kisK/uo^eHkie v\ Msnij/iHeHMeTO Ha MeTOfla me 
6"bfle npeKpaTeHO. 

3a fla Hant/iHMTe Ta3M pea/iM3aunfl Ha xeiu-Ta6/iMLia c TO/iKOBa mhoto abomki/i 
(k/ik)4, ctomhoct) bm e Heo6xoflMMa flOCTa RAM naMeT. npn 3aflafleHa 1024MB 
naMeT Ha BnpTya/iHaTa MaiunHa M3K/iK)4eHMeT0 outofMemmoryError ce xBtp/ifl 
ome npeflu fla ca flo6aBeHM 6 MmiMOHa v\ 300 xm/iaam abomkm ot ™n integer 
Ha K/iK)4a m cTOMHOCTTa. Ha npaKTMKa He e flo6pa v\p,ea fla ce pa6oTM c 

MSK/lKJLIMTe/lHO M HO TO flaHHM Ha BeflH"b>K. Eto 3aW,0 He Tpfl6Ba fla BM 

npnTecHABa v\ cfiaKTbT, <-\e MaKCMMa/iHaTa ctomhoct 3a 6pov\ na e/ieMeHTM Ha 
MacuBM m KO/ieKUMM b Java e 2 147 483 647. 

3a fla 3aflafleTe MaKCMMa/iHaTa naMeT, kohto fla 3aeMe Baiua nporpaMa npeflu 
no/iy^aBaHeTO Ha MSK/iKj^nTe/iHaTa cuTyauna OutofMemmoryError, Tpa6Ba 
npn cTapTupaHe Ha BnpTya/iHaTa MaiunHa fla noflafleTe napaMeTbpa -xmxsiZE, 
KbfleTO size e o6eM"bT naMeT, komto MCKaTe fla 3aflafleTe. no noflpa36npaHe 
Ta3M ctomhoct e caMo 64 MB. HanpMMep: aKO MCKaTe fla cTapTupaTe BaiuaTa 
nporpaMa c Hafi-MHoro 512 MB onepaTMBHa naMeT, Tpa6Ba fla M3n"b/iHMTe: 



j ava -Xmx512m SomeClassWithMainMethod 



MeTOflM 3a peiuaBaHe Ha KO/in3nnTe ot Tun OTBopetia aflpecaqHq 
(open addressing) 

HeKa cera pa3meflaMe MeTOflMTe 3a pa3peiuaBaHe Ha K0/iM3MMTe, a/iTepHa- 
tmbhm Ha Hape>KflaHeTO b cnncbK. HaM-o6mo MfleaTa npn tax e, <-\e b cny<-\av\ 
Ha K0/1M3MA ce onuTBaMe fla cjiokmm HOBaTa flBOMKa Ha hakoa CBo6oflHa 
no3MUMfl ot Ta6/inuaTa. MeTOflMTe ce pa3/iM4aBaT no TOBa KaK ce M36npa K"bfle 
fla ce Tbpcn CBo6oflHO macto 3a HOBaTa flBOMKa. Ocbch TOBa Tpa6Ba fla e 

B"b3M0>KH0 M HaMMpaHeTO Ha T33M flBOMKa Ha HOBOTO V\ MflCTO. 

OcHOBeH HeflocTaTbK Ha T03M Ti/m MeTOflM cnp^Mo Hape>KflaHeTo b cni/icbK e, 
ne ca HeecJpeKTMBHM npn ro/iflMa cTeneH Ha 3an"b/iHeHocT (6/iM3Ka flo 1). 
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/Imhgmho npo6BaHe (linear probing) 

T03M MeTOfl e eflMH ot HaM-/iecHMTe 3a MMn/ieMeHTauna. JlnHeMHOTO npo6BaHe 
HaM-o6iuo npeflCTaB/iflBa cneflHHHT npocTi-i'-njK koa: 

int newPosition = (oldPosition + i) % capacity; 



TyK capacity e KanaunTeTbT Ha Ta6/inuaTa, oldPostion e no3nunflTa, 3a 
kostto no/iynaBaMe ko/im3ma, a i e HOMep Ha nopeflHOTO npo6BaHe. Ako hobo- 
no/iyneHaTa no3nunfl e CBo6oflHa, to mhctoto ce M3no/i3Ba 3a HOBOflo6aBe- 
HaTa flBOMKa, b npoTMBeH c/iynaM npo6BaMe othobo, KaTO yBe/iM4aBaMe i c 
eflMHuua. B"b3M0>KH0 e npo6BaHeTo fla e KaKTo Hanpefl TaKa m Ha3afl. l~lpo6- 
BaHe Ha3afl CTaBa KaTO BMecTO fla npi/i6aBAMe, BaflMM i ot no3nunflTa, b koato 

MMaMe KO/1M3MA. 

ripeflMMCTBO Ha T03M MeTOfl e CpaBHMTe/lHO 6"bp30TO HaMMpaHe Ha HOBa 

no3Muna. 3a HeiflacTue MMa v\3Kn\o , -\v\TenHo BucoKa BepoaTHocT, aKO Ha eflHo 
Macro e MMa/io K0/1M3MA, c/iefl BpeMe fla MMa m ome. ToBa Ha npaKTMKa boam 

flO CM/IHa HeecjjeKTMBHOCT. 



f\ M3no/i3BaHeTO Ha /imhsmho npo6BaHe KaTO MeTOfl 3a peuia- 
, t\ BaHe Ha npo6/ieMa c Ko/iM3MMTe e HeecpeKTMBHo m TpnGBa fla 
ce M36nrBa. 



KBaflpaTMHHO npo6BaHe (Quadratic probing) 

ToBa e K/iacn4ecKM MeTOfl 3a pewaBaHe Ha npo6/ieMa c K0/iM3MMTe. Tom ce 
pa3/iM4aBa ot /imh6mhoto npo6BaHe c TOBa, <-\e 3a HaMnpaHeTo Ha HOBa 
no3Muna ce M3no/i3Ba KBaflpaTHa cjDyHKUMa Ha i (HOMep Ha nopeflHO npo6- 
BaHe). Eto KaK 6m M3r/ie>Kfla/io eflHO TaKOBa peiueHne: 

int newPosition = (oldPosition + cl*i + c2*i*i) % capacity; 



TyK ce noflBABaT flBe KOHCTaHTM el v\ c2. McKa ce c2 fla e pa3/iM4Ha ot 0, 
3aifl0T0 b npoTMBeH c/iy^aM ce Bp^maMe Ha /lMHeMHO npo6BaHe. 

Ot M36opa Ha el v\ c2 3aBncn Ha kom no3kiL(kiki cnpaMO Ha^a/iHaTa me 
npo6BaMe. HanpuMep, aKO el v\ c2 ca paBHM Ha 1, me npo6BaMe nocneflOBa- 
Te/lHO oldPosition, oldPosition + 2, oldPosition + 6, .... 3a Ta6/ll<ma C 
KanaunTeT ot BMfla 2n, e Hafi-flo6pe fla ce M36epaT el v\ c2 paBHM Ha 0.5. 

KBaflpaTM4H0T0 npo6BaHe e no-ecj)eKTMBHO ot /lMHeMHOTO. 
Abomho xeujMpaHe (double hashing) 

KaKTo CTaBa hcho m ot mmcto Ha to3m MeTOfl, npn noBTopHOTO xeiunpaHe 3a 
HaMnpaHe Ha HOBa no3kiukm ce npaBM noBTopHO xeiunpaHe Ha no/iyneHMfl 
xeiu-KOfl, ho c flpyra xeiu-cfiyHKLiMfl, cbBceM pa3/iM4Ha ot rrbpBaTa. T03M 
MeTOfl e no-flo6"bp ot/imh6mhoto m KBaflpaTM4H0T0 npo6BaHe, TbM KaTO bcako 
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cneflBamo npo6BaHe 3aBncn ot cTOMHOcira Ha K/iK)4a, a He ot n03m.1i/mTa 
onpefle/ieHa 3a K/iK)4a b Ta6/inuaTa. ToBa MMa cMMCb/i, 3amoTO no3nunflTa 3a 
flafleH k/ik)4 3aBncn OTTeKymnfl KanaunTeT Ha Ta6/inuaTa. 

KyKyBMHe xeumpaHe (cuckoo hashing) 

KyKyBM^eTO xeiunpaHe e cpaBHMTe/iHO hob MeTOfl c oTBopeHa aflpecauna 3a 
cnpaBAHe c K0/iM3MMTe. Tom e 6mi npeflcraBeH 3a nptB rrbT ot R. Pagh m F. 
Rodler npe3 2001 roflMHa. 1/lMeTO My MflBa ot noBefleHneTO, Ha6/iK)flaBaHO npi/i 

HflKOM BMflOBe KyKyBMUM. MaMKMTe KyKyBMUM M36yTBaT flMUa m/m/im Ma/lKMTe 

Ha flpyrn rrn/mki M3B"bH rHe3flOTO mm, 3a fla ocraBHT TexHMTe AMua TaM v\ TaKa 
flpyrn nTnun fla ce rpn>KaT3a TexHi/rre nv\u,a (m Ma/iKM cnefl M3/iK)nBaHeTo). 

OcHOBHaTa Mflea Ha to3m MeTOfl e fla ce M3no/i3BaT flBe xei±i-<JpyHKL4MM BMecTo 
eflHa. no to3m Ha^MH me pa3no/iaraMe He c eflHa, a c flBe no3MUMM, Ha komto 
MO>KeM fla nocTaBMM e/ieMeHT b penHMKa. Ako eflUHMAT ot flBaTa e/ieMeHTa e 
cBo6ofleH, to npocro c/iaraMe eneMenra Ha CBo6oflHa no3nunfl. Ako n"bK i/i 
flBeTe no3MUMM ca 3ae™, to c/iaraMe hobmat eneMenr Ha eflHa ot flBeTe 
no3MUMM, KaTO tom "n3pnTBa" e/ieMeHTa, komto flo cera ce e HaMnpa/i TaM. Ha 
cbom pefl "M3pnTaHna" e/ieMeHT OTMBa Ha cBOHTa a/iTepHaTMBHa no3nunfl, KaTO 
"M3pnTBa" hskom flpyr e/ieMeHT, aKO e Heo6xoflMMO. Hobmat "M3pMTaH" i~iob- 
Tapa npoueflypaTa m TaKa, flOKaTO He ce flOCTurHe CBo6oflHa no3nunfl v\nv\ 
flOKaTo He ce no/iy-m 3aunK/iflHe. B"bB BTopi/m c/iy^aM ua/iaTa Ta6/inua ce 
nocrpoflBa HaHOBO c no-ro/iflM pa3Mep v\ c hobm xew-cJjyHKum/i. 

Ha Ka pTMHKaTa no-flo/iy e noKa3aHa npuMepHa cxeMa Ha xeiu-Ta6/iML4a, kohto 
M3no/i3Ba KyKy BM4e xeiunpaHe. BcaKa K/ieTKa, kohto cbfltpwa e/ieMeHT MMa 
Bpi33Ka KbM a/iTepHaTMBHaTa KneTKa 3a Kiuo<-\a, komto ce HaMupa b Hea. Cera 
me nponrpaeM pa3/iM4HM cuTyaunn 3a flo6aBHHe Ha hob e/ieMeHT. 

Ako noHe eflHa ot flBeTe xeiii-dpyHKLinn hm flafle CBo6oflHa K/ieTKa, to ha Ma 
npo6/ieM. C/iaraMe e/ieMeHTa b eflHa ot flBeTe. HeKa o6aMe v\ flBeTe xew 
cpyHKLiMM ca fla/in 3ae™ k/ictkm v\ Ha cny^aeH npuHunn cMe M36pa/in eflHa ot 
tax. 
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HeKa cbmo npeflno/io>KMM, Me TOBa e K/ieTKaTa, b kohto ce HaMupa A. Hobmat 
e/ieMeHT M3pnTBa A ot HeroBOTo macto, A Ha cbom pefl OTMBa Ha a/iTepHaTMB- 

HaTa CM n03ML4Ma V\ M3pMTBa B, OT HerOBOTO MflCTO. A/lTepHaTI/IBHOTO MflCTO 3a 

B o6a4e e cbo6oaho, TaKa <-\e ,qo6aBflHeTo 3aB"bpiuBa ycnewHO. 

fla npeflno/io>KMM, ne K/ieTKaTa, ot kohto ce onuTBa fla M3pnTa e/ieMeHT, 
hobmat e/ieMeHT e Ta3M, b kohto ce HaMupa H. ToraBa ce no/iy^aBa 3aunK- 
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/lflHe TbM KaTO H m W o6pa3yBaT uMKb/i. B to3m cnynaM Tpa6Ba fla ce M3n"b/iHM 
npecb3flaBaHe Ha Ta6/inuaTa, M3no/i3BaMKM hobm xeiu-cfiyHKLiMM v\ no-ro/iflM 
pa3Mep. 

B HaM-onpocreHaTa cm Bepcua to3m MeTOfl MMa KOHCTaHTeH flocrbn ,qo 
e/ieMeHTMTe cm m to b HaM-jiowMH oiyMafi, ho TOBa e M3n"b/iHeHo caMO npn 
orpaHM^eHOTO, <-\e cfiaKTopa Ha 3an"b/iBaHe e no-Ma/i"bK ot 0.5. 

M3no/i3BaHeTO Ha Tpn pa3/iM4HM xeiu-cjDyHKUMM, BMecTO flBe Moxe fla flOBefle 
AO ecfieKTMBHa ropHa rpaHnua Ha cfiaKTopa Ha 3an"b/iBaHe flo Hafl 0.9. 

npoyHBaHMfl noKa3BaT, <-\e KyKyBM^eTO xeiunpaHe m HeroBMTe BapnaHTM MoraT 
fla 6"bflaT mhoto no-ecjDeKTMBHM ot lui/ipoko M3no/i3BaHMTe flHec Hape>KflaHe b 
cnncbK m MeTOflMTe c OTBopeHO aflpecupaHe. BtnpeKM TOBa Bee ome T03M 
MeTOfl ocTaBa ujmpoko Hen3BecTeH v\ Hen3no/i3BaH b npaKTMKaTa. 

CrpyKTypa ot flaHHki "mhokgctbo" 

B Ta3M ceKunfl me pa3meflaMe a6cTpa KTHaTa cTpyKTypa ot flaHHM m HO>xecTBO 
(set) m flBe HeMHM Tunn^HM pea/iM3aunM. IHe o6hchmm npeflMMCTBaTa m Hefloc- 
TaTbunTe mm m b KaKBM cMTyaunn ko9\ ot mm n/ieMeHTauMMTe fla npeflno4MTaMe. 

A6cTpaKTHa CTpyKTypa flaHHM " mhokgctbo" 

M HO>xecTBaTa ca KO/ieKUMM, b komto HHMa noBTapaiflM ce e/ieMeHTM. B 
KOHTeKCTa Ha Java TOBa me 03Ha4aBa, <-\e 3a BceKM o6eKT ot m HOKecTBa 
M3BMKBaMKM MeTOfla My equals (), KaTO noflaBaMe KaTO apryMeHT hakom ot 
ApyrMTe o6eKTM B"bB m HO>KecTBOTo pe3y/iTaTbT BMHarM me e false. 

Hakom MHowecrBa no3Bo/iaBaT npMCbCTBMeTO b ce6e cm m Ha null, flpyrM He. 

OcBeH, <-\e He flonycKa noBTapaiflM ce o6eKTM, flpyro Ba>KHO Hemo, KoeTo 
0T/iM4aBa MHoxecTBOTO ot cnMCbUMTe m MacMBMTe e, 4e HeroBMTe e/ieMeHTM 
cm HAMaT HOMep. E/ieMeHTMTe Ha m HO>KecTBOTO He MoraT fla 6"bflaT flocTbnBaHM 
no HHKaKbB flpyr k/ik)4, KaKTo e npM pe^HMUMTe. Ca m MTe e/ieMeHTM Mrpa^T 
po/iflTa Ha KnK)4. 

EflMHCTBeHM^T Ha^MH fla flocTbnMTe o6eKT ot MHoxecTBO e KaTO pa3no/iaraTe 
etc caMMa o6eKT M/iM eBeHTya/iHO c o6eKT, komto e eKBMBa/ieHTeH Ha Hero. 
3aTOBa Ha npaKTMKa flocTbnBaMe bcm>hkm e/ieMeHTM Ha flafleHO MHOxecTBO 
HaBeflH"b>K, flOKaTo ro o6xo>KflaMe b umki^/i. HanpMMep 4pe3 pa3UJMpeHaTa 

KOHCTpyKUMSTa 3a for UMKb/l. 

OcHOBHMTe onepauMM, komto ce flecjDMHMpaT ot cTpyKTypaTa m HO>KecTBO ca 
c/ieflHMTe: 

- boolean add(element) - fl06aBfl B MHO>KecTBOTO 3aflafleH e/ieMeHT, 
KaTO aKo Be^e MMa TaKbB e/ieMem", Bptifla false, a b npoTMBeH cny<-\av\ 
true. 
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- boolean contains (element) - npOBepflBa fla/lM MHO>KecTBOTO Cbfl"bp>Ka 
noco4eHMfl e/ieMeHT. Ako ro MMa Bp-biua true, a b npoTMBeH c/iy^aM 
false. 

- boolean remove (element) - npeMaxBa n0C04eHl/m e/ieMeHT OT MHO>Ke- 
ctboto, aKO cbiuecTByBa. Bptma fla/in e e/ieMeHTbT e 6v\n HaMepeH. 

- Set intersect (Set other) - Bp-bLfla ce^eHMeTO Ha flBe MHO>KeCTBa - 
MHO>KeCTBO, KOeTO Cbfl"bp>Ka BCM4KM e/ieMeHTM, KOMTO Ca eflHOBpeMeHHO 
M B eflHOTO M B flpyrOTO MHO>KeCTBO. 

- Set union (Set other) - Bp"bLfla 06eflMHeHMeT0 Ha flBe MHO>KeCTBa - 
MHO>KeCTBO, KOeTO Cbfl"bp>Ka BCM4KM e/ieMeHTM, KOMTO Ca M/1M B eflHOTO 
MJ1H B flpyrOTO MHO>KeCTBO M/1M M B flBeTe. 

- boolean containsAll (Set other) - npoBepflBa fla/lM flafleHO MHO>Ke- 
ctbo e noflM Ho>xecTBo Ha TeKyiuoTo. Bptma true npn no/iowi/rre/ieH 
OTroBop m false npn OTpnuaTe/ieH. 

B Java MMaMe ochobch MHTep<JpeMC, komto oni/icBa CTpyKTypaTa ot flaHHM 
MHO>KecTBO. ToBa e kiHTepdpeMcvr java.utii.Set. Tom MMa flBe ochobhm 
MMn/ieMeHTauuM v\ Te ca 4pe3 xeiu-Ta6/iML4a (Hashset) v\ 4pe3 4epBeH0-4epH0 
fltpBo (TreeSet). Ako pa3meflaMe BHMMaTe/iHo MMn/ieMeHTaunaTa Ha re3v\ 
K/iacoBe me bmamm, <-\e re BCbiflHOCT npeflcraB/iflBaT pe^Hnun, npn komto 
e/ieMeHTbT e eflHOBpeMeHHO k/ik)4 m ctomhoct 3a HapefleHaTa flBOMKa. EcrecT- 
BeHo, KoraTo e yqo6HO fla pa6oTi/iM c MHO>KecTBa, Tpa6Ba fla rn npeflno4M- 
TaMe, npefl TOBa fla M3no/i3BaMe pe^HMK. 

OnepauMM o6eflHHeHne m ceweHMe Ha MHO>KecTBa 

noBe4eTo ot onucaHMTe no-rope MeTOflu rn MMa fleK/iapupaHM v\ b MHTep- 
(JpeMca Set. Hakom ot onepaunnTe, o6aMe HHMaT cTaHflapTHa MMn/ieMeHTauna 
m ce pea/iM3npaT Ma/iKO no-cneumJpuLiHO. 

3a fla pea/iM3npaMe onepaun^Ta union (o6eflMHeHne), Tpa6Ba caMM fla Hann- 
weM KOfla, pea/iM3npaifl TaKaBa (JpyHKunoHa/iHOCT, npuMepHO npe3 M3no/i3- 
BaHe Ha MeTOfla AddAiio : 



public static <E> Set<E> union (Set<E> setl, Set<E> set2) { 

// Here we use HashSet but you can use TreeSet if appropriate 
Set<E> union = new HashSet<E> ( ) ; 
union. addAll (setl) ; 
union. addAll (set2) ; 
return union; 

} 



3a6e/ie>KeTe, 4e c"b3flaBaMe hob o6eKT 3a m hokcctboto, cbfltpwamo o6eflMHe- 

HMeTO, a He fl06aBflMe ntpBOTO M HO>KeCTBO KbM btopoto. TyK M3nO/13BaMe 

onucaHaTa b c/ieflBaiflMAT naparpacf) MMn/ieMeHTaunfl Hashset. B/iaroflapeHne 
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Ha TOBa c/iefl M3n"b/iHeHneT0 Ha KOfla ntpBOTO m btopoto m HO>KecrBO npofl"b/i- 
>KaBaTfla cbfltpwaT to^ho e/ieMeHTMTe, komto ca cbfltpwa/iM m npeflu TOBa. 

flpyra onepauna, kohto He hm e flafleHa HaroTOBO, e ceneHneTO Ha MHOwecTBa 
(intersection). 3a fla a pea/iM3npaMe MO>KeM fla M3no/i3BaMe MeTOfla 

retainAll(), KOMTO npeMaXBa BCM4KM e/ieMeHTM OT flafleHO MHO>KeCTBO, 

komto He ce cbfl"bp>KaT b flpyro noflafleHo KaTo napaMeTbp. Eto eflHa pea/iM3a- 
Umh Ha ce^eHMe, othobo M3no/i3Bama Hashset: 



public static <E> Set<E> intersect (Set<E> setl, Set<E> set2) { 
// Here we use HashSet but you can use TreeSet if appropriate 
Set<E> intersect = new HashSet<E> ( ) ; 
intersect . addAll (setl) ; 
intersect . retainAll ( set2 ) ; 
return intersect; 

} 



Othobo cb3flaBaMe hob o6eKT 3a pe3y/iTaTa. flo6aBAMe b pe3y/iTaTa bcm^km 
e/ieMeHTM ot ntpBOTO MHO>KecTBO m c/iefl TOBa npeMaxBaMe ot pe3y/iTaTa 

BCM4KM e/ieMeHTM, KOMTO He Ce Cbfl"bp>KaT B"bB BTOpOTO MHO>KeCTBO. 

Pea/iM3ai|M5i c xeuj-Ta6/inMa - K/iac HashSet<T> 

Pea/iM3auMflTa Ha MHO>KecTBO c xeLu-Ta6/iMua b Java e K/iacvr HashSet<T>. 

T03M K/iaC nOfl06HO Ha HashMap<K, V> MMa KOHCTpyKTOpM, B KOMTO MO>Ke fla 

ce 3aflaflaT cTeneH Ha 3an"b/iBaHe m Ha^a/ieH KanauMTeT. Te MMaT cbiflMAT 
cMMCb/i, 3aiflOTO TyK othobo M3no/i3BaMe xeiu-Ta6/iML4a. BMHarM e flo6pe, aKO 
3HaeTe npeflBapMTe/iHO npM6/iM3MTe/iHO pa3Mep"bT Ha MHo>KecTBOTO, fla ro 
3aflaBaTe M3pM4H0. 

3a o6eflMHeHMeTO MO>Ke fla M3no/i3BaTe cneflHaTa oueHKa Ha MaKCMMa/iHMfl 
6poM e/ieMeHTM b pe3y/iTaTa: 



setl.size() + set2.size() 



3a ce^eHMeTO oueHKaTa Ha MaKCMMa/iHMfl 6poM e/ieMeHTM b pe3y/iTaTa e: 



Math . min (setl. size () , set2 .sized ) 



Eto eflMH w3Kn\o , -\menHO npocT npMMep, komto fleMOHcrpMpa M3no/i3BaHe Ha 
MHO>KecTBa m onMcaHMTe b npeflHMfl naparpacf) MeTOflM 3a o6eflMHeHMe m 
ce^eHMe: 



Set<String> javaStudents = new HashSet<String> ( ) ; 
j avaStudents . add ( " S . Nakov") ; 
j avaStudents . add ( "V. Kolev") ; 
j avaStudents . add ( "V. Tsanev" ) ; 

Set<String> linuxStudents = new HashSet<String> ( ) ; 
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linuxStudents . add ( "D . Alexiev" ) ; 




linuxStudents . add ( "V . Tsanev") ; 




System . out .println ( "Java Students: " + j avaStudents) ; 


System . out .println ( "Linux Students: " + linuxStudents); 


System . out .println ( "Java or Linux Students: ' 




union ( j avaStudents , linuxStudents) ) ; 




System . out .println (" Java and Linux Students: 


" + 


intersect ( j avaStudents , linuxStudents) ) ; 





Pe3y/iTaTbT ot M3n"b/iHeHneT0 e: 



Java Students: 


[V. Tsanev, S. Nakov, V. 


Kolev] 


Linux Students 


: [D. Alexiev, V. Tsanev] 




Java or Linux 


Students: [D. Alexiev, V. 


Tsanev, S. Nakov, V. 


Kolev] 






Java and Linux 


Students: [V. Tsanev] 





06"bpHeTe BHMMaHne, ne v. Tsanev npucbCTBa m b flBeTe MHO>KecTBa, ho b 
o6eflMHeHneTo ce noflBHBa caMO BeflKbw. MMeHHO TOBa noKa3Ba <-\e eflMH 
e/ieMeHT MO>Ke fla ce cbfltpwa Hafi-MHoro BeflHtw b flafleHO MHOKecrBO. 



Pea/iM3ai|M5i c nepHO-HepeeHO fli>pBO - K/iac 
TreeSet<T> 

K/iactT TreeSet<T> npeflCTaB/iflBa MHO>KecTBO, pea/iM3npaH0 4pe3 MepBeHo- 
nepHO fltpBO. To MMa cbomctboto, <-\e b Hero e/ieMeHTMTe ce na3HT noflpefleHM 
no ro/ieMMHa. ToBa e npn^nHaTa b Hero fla MOweM fla flo6aBHMe caMO 
e/ieMeHTM komto ca cpaBHMMM. n punoM Ha Me, <-\e b Java TOBa o6mkhob6ho 
03HaHaBa, <-\e o6eKTMTe ca ot K/iac, komto MMn/ieMeHTupa comparabie<T>. Ako 
TOBa He e TaKa, TyK cbiuo mokcm fla M3no/i3BaMe MHTep<JpeMca comparator<T>, 
4pe3 komto fla 3aflaBaMe Hapefl6a mjim fla noflMeHAMe ecTecTBeHaTa. 

me fleMOHCTpupaMe pa6oTaTa c K/iaca TreeSet<T> c eflMH He To/iKOBa (JpopMa- 
nen v\ cKyneH npuMep. HeKa MMaMe cocJrryepHa KOMnaHna, koato ncKa/ia 
bcmhkm HeMHM c/iy>KMTe/iM fla ce MyBCTBaT B"b3M0>KH0 HaM-,qo6pe no BpeMe Ha 
pa6oTHMfl fleH. EflHa ot 3aflaMMTe, komto cm e nocraBM.no p^koboactboto, 
6M/ia fla ce cb6epe cnMCbK c bcm>hkm /ik)6mmm Ha en y>KMTe/iMTe My3MKa/iHM 
rpynM. Ue/iTa 6M/ia fla ce cbCTaBM cnMCbK c rpynMTe, noflpefleHM no a36y4eH 
pefl. BceKM fleH c/iy^aMHO ce M36Mpa/ia eflHa 6yKBa m 3By4a/iM necHM Ha 
rpynMTe 3ano4BaiflM c Ta3M 6yKBa. 3a npocTOTa bcm>hkm MMeHa HanMcaHM ot 
cpMpMeHMTe c/iy>KMTe/iM 6m/im Ha ziaTMHMLia . Cnefl KaTO no/iy^M/iM flaHHMTe 3a 
BceKM ot c/iy>KMTe/iMTe m yBO/iHM/iM xopaTa c My3MKa/iHM BKycoBe npoTMBope- 
4aiflM Ha (JpMpMeHaTa no/iMTMKa, ce no/iy4M/i cnMCbK c He mhoto rpynM. l~lpo6- 
/ieM"bT 6m/i, Me MMa/io mhoto noBTopeHMa. HawaTa u,en e OTflafleH HenoflpefleH 
no h m Ka Kb b Ha4MH cnMCbK c rpynM fla npeMaxHeM noBTopeHMATa m fla ocraBMM 
caMO pa3/iM4HMTe rpynM, KaTO vv\ M3BefleM no a36y4eH pefl. M3no/i3BaHeTO Ha 
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TreeSet He e eflMHCTBeHMAT Ha^MH fla ce peiun Ta3M 3aaa4a, ho TyK me 
fleMOHCTpupaMe ko/iko npocTO cTaBa TOBa c HeroBa noMom: 

String [] bandNames = new String [] { 

"manowar", "blind guardian", "dio", 

"grave digger", "slayer", "seputltura" , "kiss", "sodom", 
"manowar", "megadeth", "dio", "judas priest", "slayer", 
"manowar", "kreator", "blind guardian", "iron maiden", 
"accept", "seputltura", "iced earth", "manowar", "slayer", 
"manowar", "helloween", "running wild", "manowar", 
"sodom", "kiss", "iron maiden", "manowar", "manowar", 
"sodom", "manowar", "slayer", "blind guardian", "accept", 
"grave digger", "accept", "seputltura", "dio", 
"running wild", "manowar", "iron maiden", "kiss", 
"manowar", "manowar", "kiss", "manowar", "slayer", 
"seputltura", "manowar", "manowar", "blind guardian", 
"iron maiden", "sodom", "dio", "accept", "manowar", 
"slayer", "megadeth", "dio", "manowar", "running wild", 
"grave digger", "accept", "kiss", "manowar", "iron maiden", 
"manowar", "judas priest", "sodom", "iced earth", 
"manowar", "dio", "iron maiden", "manowar", "slayer", 
"manowar" }; 

SortedSet<String> uniqueBandNames = new TreeSet<String> ( ) ; 
for (String bandName : bandNames) { 
uniqueBandNames . add (bandName ) ; 

} 

System. out .println ("List of sorted and unique band names:"); 
for (String bandName : uniqueBandNames) { 
System . out .println (bandName) ; 

} 



Cnefl M3n"b/iHeHneT0 Ha nporpaMaTa no/iy^aBaMe cni/icbKa: 



List of sorted and unique band names: 
accept 

blind guardian 
dio 

grave digger 
helloween 
iced earth 
iron maiden 
judas priest 
kiss 
kreator 
manowar 
megadeth 
running wild 
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seputltura 

slayer 

sodom 



OupMaTa 6mia M3HeHaflaHa ot pe3y/iTaTa, ho rrbK Tbti KaTO 3a macme bca Ka 
ot rpynnTe e 6n/ia flOCTarb4Ho npoflyKTMBHa npe3 roflMHMTe Ha HeMHOTO 
cbiuecTByBaHe, ziecHO MOwe/iM fla 3aMeH3T cnynaMHaTa 6yKBa etc cnynaMHa 
rpyna ot cnncbKa. 

B KpaMHa cMeTKa Ba>KHO e fla cm flafleTe cMeTKa, <-\e pa6oTaTa c MHowecrBa e 
HancTMHa ziecHa v\ npocTa. Ako no3HaBaTe flo6pe TaxHaTa cTpyKTypa, me 
MOxeTe m fla rn no/i3BaTe ecJpeKTMBHO m Ha macto. 

Ynpa>KHeHM5i 

1. HanniueTe nporpaMa, kohto npeMaxBa bcm^km 4nc/ia, komto ce cpemaT 
He^eTeH 6poM nvn/i b flafleHa peflnua. HanpuMep, aKO MMaMe Ha^a/iHaTa 
peflnua {4, 2, 2, 5, 2, 3, 2, 3, 1, 5, 2, 6, 6, 6}, Tpa6Ba fla a peflyunpaMe 
AO peflnuaTa {5, 3, 3, 5}. 

2. Pea/lM3MpaMTe K/iac DictHashSet<T>, 6a3MpaH Ha K/iaca HashDictionary 
<k, v>, komto pa3meflaxMe no-rope. 

3. Pea/iM3npaMTe xeiu-Ta6/iML4a, kohto cbxpaHHBa tpomkm ctomhoctm (khiomI, 

K/lK) L l2, CTOMHOCT) M n03B0/lflBa 6"bp30 TbpceHe no flBOMKa K/lK)40Be M 

Ao6aBflHe Ha tpomkm ctomhoctm. 

4. Pea/iM3MpaMTe xeLu-Ta6/iMua, kohto no3BO/iflBa no flafleH k/ik)4 fla 
CbxpaHABaMe noBe^e ot eflHa ctomhoct. 

5. Pea/iM3MpaMTe xeiu-Ta6/iML4a, kohto M3no/i3Ba KyKyBM^e xeiuMpaHe c 3 xew 
(JpyHKLiMM 3a pa3peiuaBaHe Ha Ko/iM3MMTe. 

6. flafleHM ca tpm peflMUM ot 4Mc/ia, flecjDMHMpaHM 4pe3 <JpopMy/iMTe : 

- MO) - 1; h(k) = 2*f!(k-l) + 3; f , = {1, 5, 13, 29, ...} 

- f 2 (0) - 2; f 2 (k) = 3*f 2 (k-l) + 1; f 2 = {2, 7, 22, 67, ...} 

- f 3 (0) - 2; f 3 (k) - 2*f 3 (k-l) - 1; f 3 = {2, 3, 5, 9, ...} 

HanMweTe nporpaMa, kohto HaMMpa ce^eHMeTO m o6eflMHeHMeTO Ha MHowe- 
cTBaTa ot 4/ieHOBeTe Ha peflMUMTe b m HTepBa/ia [0; 100000]: fi * f 2 ; fi *f 3 ; 
f2 * fs; fi * f2 * h m , fi + f2; fi + h) h + fs; f i + h + fs- Ctc CMMBO/iMTe + m * 
03Ha4aBaMe cbOTBeTHO o6eflMHeHMe m ce^eHMe Ha MHOxecTBa. 

7. * flecjDMHMpaMTe K/iaC TreeMultiSet<T>, KOMTO n03B0/lflBa fla na3MM 

cbBKynHOcr ot e/ieMeHTM, noflpefleHM no ro/ieMMHa m no3BO/iflBa noBTO- 
peHMfl Ha hakom ot e/ieMeHTMTe. Pea/iM3MpaMTe onepauMMTe flo6aBHHe Ha 
e/ieMeHT, TbpceHe Ha 6poa cpemaHMH Ha flafleH eneMem, M3TpMBaHe Ha 
e/ieMeHT, MTepaTop, HaMMpaHe Ha HaM-Ma/itK / HaM-ro/iflM eneMenr, 
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M3TpMBaHe Ha HaM-MaJl"bK/ HaM-TO/lflM e/ieMeHT. Pea/lM3MpaMTe B"b3M0>KH0CT 

3a noflaBaHe Ha B"bHi±ieH comparator<T> 3a cpaBHeHne Ha e/ieMemriTe. 

8. * flafleH e cnncbK c BpeMeHaTa Ha npucTuraHe v\ 3aMMHaBaHe Ha bcm4km 
aBTo6ycn ot flafleHa aBTorapa. fla ce Hanniue nporpaMa, kohto i/i3no/i3- 
BaMKM TreeSet m HashSet K/iacoBeTe no flafleH MHTepBa/i (Ha^a/io, Kpafi) 
HaMupa 6poa aBTo6ycn, komto ycn^BaTfla npucTurHaT v\ fla HanycHaT aBTO- 
rapaTa. npuMep: 

MMaMe flaHHMTe 3a c/ieflHMTe aBT06ycn: [08:24-08:33], [08:20-09:00], 
[08:32-08:37], [09:00-09:15]. flafleH e MHTepBa/ivr [08:22-09:05]. BpoflT 
aBTo6ycn, komto MflBaT v\ cm TptrBaT b paMKMTe Ha T03M MHTepBa/i e 2. 

9. * flafleHa e peflMua p c ue/iM 4Mcna (1 < P < 50 000) v\ 4mc/io N. LflacT/iMBa 
noflpeflMua b peflMuaTa p HapM^aMe bca Ka cbBKy nHOCT, cbcroflma ce ot 
noc/ieflOBaTe/iHM <-\v\cna ot p, <-\v\9\to cyMa e N. fla cm npeflCTaBMM, <-\e MMaMe 
peflMuaTa s, cbcroflma ce ot bcm^km macT/iMBM noflpeflMUM b p, noflpefleHM 
b HaMa/iaBaifl pefl cnp^MO fl"b/i>KMHaTa mm. HanMiueTe nporpaMa, kohto 
M3Be>Kfla ntpBMTe 10 eneMenra Ha s. npMMep: 

UMaMe N = 5 m peflMuaTa p={1, l, 2, l, -l, 2, 3, -l, l, 2, 3, 5, l, -l, 2, 3}. 
PeflMuaTa s ce cbCTOM ot c/ieflHMTe 13 noflpeflMUM Ha p: 

- [1,-1,2,3,-1,1] 

- [1, 2, 1, -1, 2] 

- [1,-1,2,3] 

- [2, 3, -1, 1] 

- [3, -1, 1, 2] 

- [-1, 1, 2, 3] 

- [1,-1,2,3] 

- [1, 1, 2, 1] 

- [5, 1, -1] 

- [2,3] 

- [2,3] 

- [2,3] 

- [5] 

ri"bpBMTe 10 e/ieMeHTa Ha P ca flafleHM c yfle6e/ieH LupMcjrr. 

PeiueHMfl m yni>TBaHM5i 

1. M3no/l3BaMTe HashMap M ArrayList. 



698 B-bBefleHne b nporpaMnpaHeTO c Java 



2. M3no/i3BaMTe 3a k/ik)4 m 3a ctomhoct eflHa m cbma ctomhoct - e/ieMeHTbT 

OT MHO>KeCTBOTO. 

3. M3no/i3BaMTe xeiu-Ta6/iML4a ot xeiu-Ta6/iML4M. 

4. no/l3BaMTe HashMap<K, ArrayList<V». 

5. Mo>KeTe 3a ntpBa xew-cfiyHKLiMfl fla no/i3BaTe hashCode() % size, 3a 
BTopa fla no/i3BaTe (hashCode() * 31 + 7) % size, a 3a TpeTa - 
(hashCode() * hashCode() + 19) % size). 

6. HaMepeTe bcm^km 4/ieHOBe Ha TpnTe peflnun b noco^eHMfl MHTepBa/i m c/iefl 
TOBa M3no/i3BaMKM HashSet<integer> pea/iM3npaMTe o6eflMHeHne v\ ce^e- 
Hue Ha MHO>KecTBa, c/iefl KoeTo HanpaBeTe MCKaHMTe npecMATaHMfl. 

7. K/iacbT TreeMultiSet<T> MO>KeTe fla pea/lM3kipaMe 4pe3 TreeMap<K, 
integer>, komto na3M 6pofl cpeiuaHMa Ha BceKM ot K/iK)40BeTe. 

8. O^eBUflHOTO peiueHne e fla npoBepuM BceKM ot aBTo6ycnTe fla/in npucTura 
m cm TptrBa b noco^eHi/ifl MHTepBa/i. Cnopefl yc/ioBneTO Ha 3afla4aTa, 
o6a4e, Tpa6Ba fla no/i3BaMe K/iacoBeTe TreeSet m Hashset. 

PeweHi/ieTO e TaKOBa: MoweM fla flecjDMHupaMe K/iac Timeinterval m fla cm 
HanpaBMM flBe MHOKeCTBa TreeSet<TimeInterval>, B KOMTO fla na3MM 
pa3nMcaHMATa Ha aBTo6ycMTe, noflpefleHM cbOTBeTHO no 4ac Ha npMCTMraHe 
m no 4ac Ha OTnvryBaHe. LLJ,e Tpa6Ba fla flecjDMHMpaMe m flBe mm n/ieMeH- 

TaUMM Ha Comparator<TimeInterval>. HaKpafl MO>KeM fla HaMepMM MHO>Ke- 

cTBaTa Ha bcm>hkm aBTo6ycM, komto npMCTMraT c/iefl Ha^a/iHMfl 4ac m Ha 
bcm4km aBTo6ycM, OTnvryBamn npeflM KpaMHMa 4ac. Ce^eHMeTo Ha Te3M 
MHoxecTBa flaBa TbpceHMTe aBTo6ycM. CeneHMeTO MoweM fla HaMepMM c 
HashSet< Timelnterval> npM nOflXOflfllflO flecj)MHMpaHM hashCode() M 
equals () . 

9. n^pBaTa Mflea 3a pewaBaHe Ha 3afla4aTa e npocra: c flBa b/iokchm uMKb/ia 
HaMMpaMe bcm>hkm macT/iMBM noflpeflMUM Ha peflMuaTa P, c/iefl KoeTO vv\ 
copTMpaMe no flt/ixMHaTa mm m HaKpaa M3Be>KflaMe ntpBMTe 10. ToBa, 
o6a4e HflMa fla pa6oTM flo6pe, aKO 6poaT macT/iMBM noflpeflMUM ca fleceTKM 

MM/1MOHM. 

U4e onMiueM eflHa Mflea 3a no-e(JpeKTMBHO peiueHMe. LLJ,e M3no/i3BaMe K/iaca 
TreeMuitiSet<T>. B Hero me cbxpaHHBaMe ntpBMTe 10 noflpeflMUM ot s, 
T.e. My/iTMM HO>KecTBO ot iflacT/iMBMTe noflpeflMUM Ha p, noflpefleHM no 
A"b/i>KMHa b HaMa/iflBaifl pefl. KoraTO MMaMe 10 noflpeflMUM b My/iTMMHoxe- 
ctboto m flo6aBMM HOBa 11-Ta noflpeflMua, th me 3acTaHe Ha mactoto cm 
3apaflM KOMnapaTopa, komto cMe flecjDMHMpa/iM. C/iefl TOBa MOweM BeflHara 
fla M3TpMeM noc/ieflHaTa noflpeflMua ot My/iTMM HO>KecTBOTO, 3aifl0T0 to He e 
cpefl ntpBMTe 10. TaKa B"bB BceKM eflMH momcht me na3MM TeKyiflUTe 10 
HaM-fl"b/irM noflpeflMUM. no T03M Ha^MH me KOHcyMMpaMe mhoto no-Ma/iKO 
naMeT m me M36erHeM copTMpaHeTo HaKpaa. MMn/ieMeHTauMATa h$\ Ma fla e 
ziecHa, TaKa <-\e OTfle/ieTe flocTaTb^Ho BpeMe! 



r/iaea 19. CrpyKTypii ot 

fldHHM - CbnOCTaBKa II 

npenop~bKM 



ABTOp 

CBeT/lMH HaKOB 
HMKO/iaM Heflfl/IKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me cbnocTaBMM eflHa c flpyra crpyicrypi/iTe flaHHM, komto 
pa3r/ieflaxMe flo MOMeHTa, no OTHomeHne Ha CKopocira, c kohto M3B"bpujBaT 
ocHOBHMTe onepaukin (flo6aBHHe, TbpceHe, M3TpnBaHe i/i t.h.)- me flafleM 

KOHKpeTHM npenOP"bKM B KaKBM CMTyaUMM KaKBM CTpyKTypM OT flaHHM fla 

no/i3BaMe. IHe o6achmm Kora fla npeflno^eTeM xeiu-Ta6/ikma, Kora MacuB, Kora 
flMHaMM4eH MacuB, Kora MHowecrBO, pea/iM3npaH0 4pe3 xeiu-Ta6/iMLia v\ Kora 
6a/iaHcnpaHo fltpBo. Bcm^km Te3M cTpyKTypn MMaT BrpafleHa b Java n/iaTcfiop- 
MaTa MMn/ieMeHTaunfl. Ot Hac ce ncKa eflMHCTBeHo fla MOweM fla npeueHABaMe 
Kora KOfl cTpyKTypa fla no/i3BaMe, 3a fla nmueM ecfieKTMBeH i/i HaflewfleH 
nporpaMeH koa. MMeHHO Ha TOBa e nocBeTeHa HacroflmaTa TeMa - Ha ecfieK- 
TMBHaTa pa6oTa etc cTpyKTypn OTflaHHM. 
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3a mo ca TO/iKoea b3>khm CTpyKTypiiTe ashhh? 

Mo>Ke 6m ce 4yqMTe 3amo OTfle/iflMe TO/iKOBa ronaMo BHMMaHne Ha crpyK- 
TypnTe flaHHM v\ 3amo rn pa3r/ie>KflaMe b TaKMBa ro/ieMM fleTafi/iM? npn^nHaTa 
e, 4e CMe cm nocTaBM/in 3a 3afla4a fla bm HanpaBMM Muc/ieiun cocfrryepHM 
MH>KeHepn. Be3 fla no3HaBaTe flo6pe ocHOBHMTe cTpyKTypn ot flaHHM b npor- 
paMMpaHeTO m ocHOBHMTe KOMniOTbpHM a/iropnTMM, Bue He MO>KeTe fla 6"bfleTe 
flo6pn nporpaMMCTM m pucKyBaTe fla cm ocTaHeTe o6mkhob6hm "3aHaflT4nn". 
Komto B/iaflee flo6pe cTpyKTypnTe ot flaHHM v\ a/iropnTMM v\ ycnee fla cm 
pa3Bne Muc/ieHeTO b nocoKa npaBM/iHOTo mm M3no/i3BaHe, MMa ro/ieMM LuaH- 
coBe fla craHe flo6"bp cocfrryepeH MHweHep - komto aHa/iM3npa npo6/ieMMTe b 
ffbndo'-uAHa v\ npefl/iara edpeKTMBHM peiueHMfl. 

no TeMaTa 3amo ca Ba>KHM cTpyKTypnTe ot flaHHM v\ a/iropnTMMTe MMa 
M3nncaHM ctotmum khmtm. Oco6eHO Bne^aT/iflBaiflu ca 4eTnpnTe TOMa Ha 
flOHa/ifl KHyT, 03ar/iaBeHM " The Art of Computer Programming ", b komto 
CTpyKTypnTe ot flaHHM v\ a/iropMTMMTe ca pa3r/ieflaHM b Hafl 2500 cTpaHnun. 
EflMH aBTop flopn e 03ar/iaBM/i KHura c OTroBopa Ha Btnpoca "3aiuo 
CTpyKTypnTe ot flaHHM ca TO/iKOBa Ba>KHM". ToBa e KHuraTa Ha Hnicnayc BupT 
" A/iropMTMM + CTpyKTypn ot flaHHM = nporpaMki ", b kohto ce pa3me>KflaT 
othobo cTpy KTy p MTe flaHHM m cfiyHflaMeHTa/iHMTe a/iropMTMM b nporpaMMpa- 

HeTO. 



CTpy KTy p MTe ot flaHHM m a/i rop mtm MTe ctoht b ocHOBaTa Ha 
nporpaMMpaHeTO. 3a fla CTaHeTe flo6pM nporpaMMCTM, e Heo6- 

XOflMMO fla n03HaBaTe OCHOBHMTe CTpyKTypM OT flaHHM M 

a/iropMTMM m na ce HaynMTe fla tm npn/iaraTe no noflxoflniii 

H3HMH. 



B mhoto ro/iflMa creneH m HaiuaTa KHMra e Haco^eHa mmchho KbM M3y4aBa- 
HeTO Ha ocHOBHMTe CTpyKTypM ot flaHHM m a/iropMTMM b nporpaMMpaHeTO, KaTO 
CMe ce cTpeMM/iM fla vv\ M/irocTpMpaMe b KOHTeKCTa Ha cbBpeMeHHOTo cocfiTy- 
epHO MH>KeHepcTBO c Java n/iaT<JpopMaTa. 

Gno>KHOCT Ha a/iropm"bM 

He MO>Ke fla ce tobopm 3a e<JpeKTMBHOCT Ha a/iropMTMM m CTpyKTypM ot flaHHM, 
6e3 fla ce M3no/i3Ba noH^TMeTO "c/io>khoct Ha a/iropMTbM", c KoeTO Be^e ce 
c6/i"bCKaxMe hhkojiko nvm nofl eflHa mjim flpyra <JpopMa. HaMa fla flaBaMe 
MaTeMaTM^ecKa fle<JpMHML4Mfl, 3a fla He HaTOBapBaMe 4MTaTe/iMTe, a me flafleM 
HeiJpopMa/iHO o6acHeHMe. 

Oio>khoct Ha a/iropMTbM e MeTpMKa, kohto 0Tpa3HBa nopafltKa Ha 6poa 
onepauMM, Heo6xoflMM m 3a Msnt/iHeHMe Ha flafleHa onepauMa m/im a/iropMTbM 
KaTO (JpyHKUMfl Ha o6eMa Ha BxoflHMTe flaHHM. OopMy/iMpaHO ome no-npocTO, 
cjio>khoct e rpy6a, npM6/iM3MTe/iHa oueHKa Ha 6poa cTbnKM 3a M3m3/iHeHMe Ha 
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flafleH a/iropnTbM. 03Ha4aBa ce HaM-4ecT0 c HOTaunaTa 0(f), KbfleTO f e 
cjDyHKunfl Ha o6eMa Ha BxoflHMTe flaHHM. 

C/io>KHOCTTa MO>Ke fla 6"bfle KOHcraHTHa, /iorapnTMM4Ha, /lMHeMHa, n*log(n), 
KBaflpaTM4Ha, Ky6n4Ha, eKcnoHeHuna/iHa m flpyra. ToBa 03Ha4aBa, <-\e ce 

M3n"b/lHS1BaT CbOTBeTHO KOHCTaHTeH, /10rapMTMM4eH M T.H. 6pOM CTbnKM 3a 

peiuaBaHeTO Ha flafleH npo6/ieM. 



\ Oio>khoct Ha a/iropMTbM e rpy6a oueHKa Ha 6pon cttjiikm, 
!\ komto a/iropMTbMiaT me HanpaBM b 3a bmc mm oct ot o6eMa Ha 

BXOflHMTe flaHHM. 



TliflliMHIi CJIOMHOCTM Ha a/irOpMTMMTe 

IHe o6achmm KaKBo 03HaHaBaT BMflOBeTe c/io>khoct 4pe3 c/ieflHaTa Ta6/inua: 



OlO>KHOCT 


03HaneHMe 


OnncaHMe 


KOHCTaHTHa 


0(1) 


3a M3B"bpi±iBaHe Ha flafleHa onepaui/m ca 

Heo6xOflMMM KOHCTaHTeH 6pOM CTbnKM 

(npuMepHO 1, 5, 10 m/im flpyro 4mc/io) m 
T03M 6poM He 3aBncn ot o6eMa Ha 

BXOflHMTe flaHHM. 


/iorapnTMM4Ha 


0(log(N)) 


3a M3B"bpi±iBaHe Ha flafleHa onepauMa 
Btpxy N e/ieMeHTa ca Heo6xoflMM m 6poM 
CTbnKM ot nopafl"bKa Ha log(N), KbfleTO 
ocHOBaTa Ha ziorapMTbMa e HaM-4ecT0 2. 

n pMMepHO a/lTOpMTbM CbC C/10>KH0CT 

0(log(N)) 3a N = 1 000 000 me HanpaBM 

OKO/IO 20 CTbnKM (C T04H0CT flO 
KOHCTaHTa) . 


/iMHeMHa 


0(N) 


3a M3B"bpi±iBaHe Ha flafleHa onepauMa 
Btpxy N e/ieMeHTa ca Heo6xoflMM m 

npM6/lM3MTe/lHO TO/lKOBa CT"bnKM, KO/1KOTO 

ca e/ieMeHTMTe. npMMepHO 3a 1 000 
e/ieMeHTa ca Hy>KHM oko/io 1 000 CTbnKM. 
BpoflT e/ieMeHTM m 6poaT onepauMM ca 

/lMHeMHO 3aBMCMMM, npMMepHO 6pOflT 
CTbnKM e OKO/IO N/2 M/1M 3*N 3a N 

e/ieMeHTa. 




0(n*log(n)) 


3a M3B"bpi±iBaHe Ha flafleHa onepauMa 
Btpxy N e/ieMeHTa ca Heo6xoflMM m 

npM6/lM3MTe/lHO N*log(N) CTbnKM. 

npMMepHO npM 1 000 e/ieMeHTa ca Hy>KHM 

OKO/IO 10 000 CTbnKM. 
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KBaflpaTM4Ha 


0(n 2 ) 


3a M3B"bpi±iBaHe Ha flafleHa onepauna ca 

He06x0flMMM N 2 Ha 6pOM CTbnKM, K"bfleTO N 

xapaKTepn3npa o6eMa Ha BxoflHMTe 
flaHHM. npuMepHo 3a flafleHa onepauna 
Btpxy 100 e/ieMeHTa ca Heo6xoflMMM 10 

000 CTbn KM. AKO 6pOST CTbnKM e B 

KBaflpaTHa 3aBMCMM0CT cnpaMo o6eMa Ha 
BxoflHMTe flaHHM, to c/io>KHOcTTa e 
KBaflpaTM4Ha. 


Ky6n4Ha 


0(n 3 ) 


3a M3B"bpxBaHe Ha flafleHa onepauna ca 
Heo6xoflMMM ot nopafl"bKa Ha N 3 cTbnKM, 
K-bfleTO N xapaKTepn3npa o6eMa Ha 
BxoflHMTe flaHHM. (IpMMepHo npM 100 
e/ieMeHTa ce M3n"b/iHflBaT oko/io 1 000 000 

CTbnKM. 


eKcnoHeHuna/iHa 


0(2 n ), 
0(N!), 
0(n k ), ... 


3a M3B"bpnBaHe Ha flafleHa onepauna mjim 
M34Mc/ieHne ca Heo6xoflMMM 6poM CTbnKM, 

KOMTO e B eKCnOHeHL4Ma/lHa3aBMCMMOCT 

cnpflMO pa3Mepa Ha BxoflHMTe flaHHM. 
HanpuMep npn N = 10 eKcnoHeHuna/iHaTa 
cfiyHKUna 2 N MMa ctomhoct 1024, npn 
N = 20 MMa ctomhoct 1 048 576, a npM 
N = 100 cfiyHKUMflTa MMa ctomhoct, koato e 

4MC/10 C OKO/IO 30 UMCjDpM. 



npM oueHKaTa Ha c/io>khoct ko h era HTMTe He ce B3MMaT npeflBMfl, TbM KaTO He 
B/iMflflT cbiuecTBeHO Ha 6poa onepauMM. no Ta3M npM4MHa a/iropMTbM, komto 

M3BT3piJJBa N CTbnKM M a/lTOpMTMM, KOMTO M3B"bpi±l B3T CbOTBeTHO N/2 M 3*N 
CTbnKM Ce C4MTaT 3a JIMHeMHM M 3a npM6/lM3MTe/lHO eflHaKBO e(JpeKTMBHM. 



C/io>khoct m BpeMe 3a 1131113/1 He h lie 

CKopocTra Ha M3n"b/iHeHMe Ha nporpaMaTa e b np^Ka 3aBMCMM0CT ot c/io>k- 
HOCTTa Ha a/iropMTbMa, komto ce M3n"b/iH3Ba. Ako t33m c/io>khoct e Ma/iKa, 
nporpaMaTa me pa6oTM 6"bp30, flopM 3a to/iam 6poM e/ieMeHTM. Ako 
c/io>KHOCTTa e roriflMa, nporpaMaTa me pa6oTM 6aBHO m/im Bi^me ha Ma fla 
pa6oTM (me 3acnM) npM to/iam 6poM e/ieMeHTM. 

Ako B3eMeM eflMH cpeflHOCTaTMCTM^ecKM kom nioTbp ot 2008 roflMHa, MoweM fla 
npMeMeM, <-\e tom M3n"b/iHABa oko/io 50 000 000 e/ieMeHTapHM onepauMM b 
ceKyHfla. Pa36Mpa ce, TOBa 4mc/io Tpa6Ba fla bm c/iy>KM eflMHCTBeHO 3a rpy6 

OpMeHTMp. Pa3/lM4HMTe npOUeCOpM pa60TflT C pa3/lM4Ha CKOpOCT M pa3/lM4HMTe 

e/ieMeHTapHM onepauMM ce M3n"b/iHABaT c pa3/iM4Ha ckopoct. Bee naK, 3a fla 
MMaMe H3KaK"bB opMeHTMp, MoxeM fla HanpaBMM c/ieflHMTe m3boam 3a cko- 
pocTTa Ha M3n"b/iHeHMe Ha flafleHa nporpaMa b 3aBMCMM0CT ot cnoKHOcrra Ha 
a/iropMTbMa m o6eMa Ha BxoflHMTe flaHHM : 
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a/iropMi~bM 


10 


20 


50 


100 


1 000 


10 000 


100 000 


Of 1) 


< l 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 ceK. 


< 1 ceK. 


Ofloqfn)") 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< 1 ceK. 


< 1 ceK. 


Ofn") 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< 1 ceK. 


< 1 ceK. 


Ofn*loq(n)) 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 ceK. 


< 1 ceK. 


Ofn 2 ) 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


< 1 
ceK. 


2 ceK. 


3-4 MMH. 


Ofn 3 ") 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


< l 
ceK. 


20 
ceK. 


5.55 
4aca 


231.5 

flHM 


Of2 n ) 


< l 
ceK. 


< l 
ceK. 


260 

flHM 


3ac- 
nuBa 


33C- 

nuBa 


3acnnBa 


3acnnBa 


Ofn!) 


< 1 
ceK. 


3ac- 
ni/iBa 


3ac- 
nuBa 


3ac- 
nuBa 


3ac- 
nuBa 


3acnnBa 


3acnnBa 


0(n n ) 


3-4 

MMH. 


3ac- 
nuBa 


3ac- 
nuBa 


3ac- 
ni/iBa 


3ac- 
nuBa 


3acnnBa 


3acnnBa 



Ot Ta6/iMLiaTa mokcm fla HanpaBMM mhoto i/i3B0fln: 



- A/irOpMTMM C KOHCTaHTHa, /10rapMTMM4Ha kl JlMHeMHa C/10>KH0CT Ca T0/1- 

KOBa 6"bp3M, <-\e He MoxeM fla yceTMM 3a6aBHHe, flopn npn OTHOCMTe/iHO 

TO/lflM BXOfl. 

- C/io>KHOCTTa 0(n*log(n)) e 6/iM3Ka flo /lMHeMHaTa v\ cbmo pa6oTM 
TO/iKOBa, 6"bp30, 4e TpyflHO MoxeM fla yceTMM 3a6aBHHe. 

- KBaflpaTM4HM a/iropnTMM pa6oTATflo6pe flo hakojiko xn/iflflu e/ieMeHTa. 

- Ky6ki4HM a/iropnTMM pa6oTHTflo6pe npi/i nofl 1 000 e/ieMeHTa. 

- KaTO ufl/io t. Hap. no/iMHOMna/iHM a/iropnTMM (Te3M, komto He ca eKcno- 
HeHuna/iHn) ce cMkrraT3a 6"bp3M v\ pa6oTHTflo6pe 3a xn/iaflu e/ieMeHTM. 

- EKcnoHeHuna/iHMTe a/iropnTMM KaTO ua/io He pa6oTHT i/i Tpa6Ba fla rn 
M36arBaMe (aKo e B"b3Mo>KHo). Ako MMaMe eKcnoHeHuna/iHO peiueHne 3a 
flafleHa 3afla4a, Mowe fla ce Kawe, <-\e HAMaMe peiueHne, 3aiflOTO to me 
pa6oTM caMO aKO e/ieMeHTi/rre ca nofl 10-20. C"bBpeMeHHaTa KpunTorpa- 
cpua pa34MTa T04H0 Ha TOBa, 4e He ca M3BecTHM 6"bp3M (HeeKcno- 
HeHuna/iHn) a/iropnTMM 3a OTKpuBaHe Ha Ta m h MTe K/iio'-ioBe, komto ce 
M3no/i3BaT 3a ujucfipMpaHe Ha flaHHi/rre. 



704 BtBefleHne b nporpaMnpaHeTO c Java 



v Ako peuiMTe eflHa 3aflana c eKcnoHeHUMa/iHa c/iokhoct, TOBa 
f\ 03HanaBa, ne cTe a peiim/m caMo 3a MHoro Ma/ii>K pa3Mep Ha 
BXOflHMTe flaHHH m b o6ujMfi c/iynaii peuieHMeTO bm He pa6oTM. 



Pa36npa ce, flaHHMTe b Ta6/inuaTa ca caMo opneHTMpoB"b4HM. l~loi-mKora Mo>Ke 
fla ce c/iy4M jiMHeeH a/iropurbM fla pa6oTM no-6aBHO ot KBaflpaTM^eH v\nv\ 
KBaflpaTM^eH fla pa6oTM no-flo6pe ot 0(n*log(n)). npn^MHUTe 3a TOBa MoraT 
fla ca mhoto: 

- Bt^mokho e KOHCTaHTMTe 3a a/iropurbM c Ma/iKa c/io>khoct fla ca ro/ieMM 
m TOBa fla npaBM a/iropnTbMa 6aBeH KaTO uhjio. HanpuMep, aKO MMaMe 
a/iropnTbM, komto npaBM 50*n cTbnKM v\ flpyr, komto npaBM l/100*n*n 

CTbnKM, TO 3a CTOMHOCTM flO 5000 KBaflpaTMMHMflT a/iropnTbM e no-6"bp3 
OT JlklHeMHklfl . 

- noHe>Ke oueHKaTa Ha c/io>KHOCTTa ce npaBM 3a Hav\-nomv\a c/iy^aM, e 
bt33mo>kho KBaflpaTM^eH a/iropnTbM fla pa6oTM no-flo6pe ot a/iropnTbM 
0(n*log(n)) b 99% ot c/iynanTe. Mo>KeM fla flafleM npuMep c a/iropn- 
TbMa Quicksort (6"bp30 copTupaHe), komto b cpeflHua c/iynaM pa6oTM 
Ma/iKO no-flo6pe ot MergeSort (copTupaHe 4pe3 c/iMBaHe), ho b Hafi- 
jiolumh cnynaM Quicksort npaBM ot nopafltKa Ha n 2 CTbnKM. 

- B"b3MO>KHo e a/iropnTbM, komto e oueHeH, <-\e pa6oTM c /lMHeMHa 
c/io>khoct, fla He pa6o™ TO/iKOBa 6"bp30, ko/ikoto ce o^aKBa 3apaflM 
HeT04Ha oueHKa Ha c/io>KHOCTTa. HanpuMep, aKO TbpcuM flafleHa flyMa b 
MacuB ot flyMM, c/io>KHocTTa e /lMHeMHa, ho Ha BCflKa cTbnKa ce 
MSBtpiuBa cpaBHeHne Ha cmmbo/ihm HM30Be, KoeTO He e e/ieMeHTapHa 
onepaunfl v\ MO>Ke fla OTHeMe mhoto noBe^e ot eflHa CTbnKa. 

C/10>KHOCT no HflKOJIKO fipOMGHJlMBM 

Cno>KHOCTTa MO>Ke fla 3aBncn v\ ot hako/iko bxoahm npoMeH/iMBM eflHOBpe- 
MeHHO. npuMepHO, aKO TbpcuM e/ieMeHT b npaBO"brb/iHa MaTpnua c pa3Mepn M 
Ha N, to cKopocira Ha TbpceHeTO 3aBncn m ot M h otN. l~loHe>Ke b HaM-zioujua 
c/iynaM Tpa6Ba fla o6xoamm u^/iaTa MaTpnua, to me HanpaBMM Hafi-MHoro M*N 
Ha 6poki CTbnKM. TaKa c/io>KHOCTTa ce oueHABa KaTO 0(M*N). 

HaM-flo6i»p, Haii-/iouj m cpefleH c/iynaM 

C/io>KHOCTTa Ha a/iropnTMMTe ce oueHHBa o6mkhob6ho b HaM-ziowMH c/iy^aM 
(npn HaM-He6/iaronpnflTHMfl cueHapuM). ToBa 03Ha4aBa, Me b cpeflHua c/iynaM 
Te MoraT fla pa6oTHT v\ no-6"bp30, ho b HaM-zioujua c/iynaM pa6oTsiT c noco^e- 
HaTa c/io>khoct m He no-6aBHO. 

fla B3eMeM eflMH npuMep: TbpceHe Ha e/ieMeHT b MacuB no flafleH k/ikdm. 3a fla 
HaMepuM TbpceHMfl k/ikjh, Tpa6Ba fla npoBepuM b HaM-zioujua c/iynaM bcm^km 
e/ieMeHTM Ha MacuBa. B HaM-flo6pnfl c/iynaM me MMaMe KbCMeT v\ me HaMepuM 
TbpceHMfl k/ikjli oifle b ntpBUfl e/ieMeHT. B cpeflHua c/iy^aM MoweM fla 
o^aKBaMe fla npoBepuM cpeflHO no/ioBMHaTa e/ieMeHTM Ha MacuBa flOKaTo 
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HaMepuM TbpceHMfl. CneflOBaTe/iHO b HaM-/iOLui/m c/iy^aM cnoKHOCTTa e O(N), 
T.e. /lMHeMHa, b cpeflHua c/iy^aM c/io>KHocTTa e 0(N/2) = O(N), T.e. /lMHeMHa 
(npn oueHABaHe Ha c/io>khoct ko h era HTi/iTe ce npeHe6perBaT). B HaM-flo6pnfl 
c/iynaM MMaMe KOHCTaHTHa cjiokhoct 0(1), 3amoTO MsntJiHABaMe caMO eflHa 
CTbnKa m OTKpuBaMe TbpceHMfl e/ieMeHT. 

npM6/iM3MTe/iHO oueHeHa c/io>khoct 

noHAKora e TpyflHO fla oueHMM to^ho cnoKHOCTra Ha flafleH a/iropurbM, Thv\ 
KaTo M3n"b/iHflBaMe onepaunn, 3a komto He 3HaeM ko/iko 6"bp30 ce M3n"b/i- 
HABaT. fla B3eMeM 3a npuMep TbpceHeTO Ha flafleHa flyMa b MacuB ot 
TeKCTOBe. Tpa6Ba fla o6xoamm MacuBa v\ B"bB bcckm ot TeKCTOBeTe fla TbpcuM 
cbc substring () M/in c pery/iapeH M3pa3 flafleHaTa flyMa. Ako MMaMe 10 000 
TeKCTa, TOBa 6"bp30 /in me pa6oTM? He MO>Ke fla ce Kawe, 3amoTO Tpa6Ba fla 
3HaeM ko/iko ca o6eMHM TeKCTOBeTe. Mo>KeM fla oueHMM c/io>KHOCTTa Ha nav\- 
Ma/iKO O(L), KtfleTO L e cyMaTa ot flt/i^MHMTe Ha bcm^km TeKCTOBe. npn 
hakom cneuna/iHM cuTyaunn, o6a4e TbpceHeTO 3aBncn cbmecrBeHO n ot 
flt/i^MHaTa Ha TbpceHaTa flyMa v\ Ta3M oueHKa Mowe fla ce OKa>Ke cm/iho 
3aHM>KeHa. 

C/io>khoct no naMeT 

OcBeH 6poa cTbnKM 4pe3 cfiyHKLiMfl Ha BxoflHMTe flaHHM MoraT fla ce M3MepBaT 
m flpyrn pecypcn, komto a/iropnTbMa M3no/i3Ba, HanpuMep naMeT, 6poM 
flMCKOBM onepaunn m t.h. 3a hakom a/iropnTMM cKopocira Ha M3n"b/iHeHne He e 
TO/iKOBa Ba>KHa, ko/ikoto o6eMa Ha naMeira, kohto no/i3BaT. HanpuMep, aKO 
eflMH a/iropnTbM M3no/i3Ba onepaTMBHa naMeT ot nopafltKa Ha N 2 , tom 
BepoflTHO me CTpafla ot HeflOCTur Ha naMeT npn N = 100 000 (ToraBa me My 
Tpa6BaT ot nopafl"bKa Ha 9 GB onepaTMBHa naMeT). 

OueH5iBaHe Ha cjiomhoct - npMMepM 

IHe flafleM hhkojiko npuMepa, c komto me bm noKa>KeM KaK Mo>KeTe fla 
oueHHBaTe c/io>KHOCTTa Ha BaiunTe a/iropnTMM v\ fla npeueHABaTe fla/in me 
pa6oTM 6"bp30 HanncaHMAT ot Bac nporpaMeH koa: 

Ako MMaMe efli/mi/meH uMKb/i ot 1 ao N, cno>KHOCTTa My e /lMHeMHa - O(N): 



int findMaxElement (int [] array) { 
int max = array [0]; 

for (int i=0; i<ar ray . length ; i++) { 
if (array[i] > max) 
max = array [ i ] ; 

} 

return max; 

} 



T03M KOfl me pa6oTM flo6pe, flopn npn ro/iflM 6poM e/ieMeHTM. 
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Ako MMaMe flBa B/io>KeHM umcb/ia ot 1 ,qo N, cnoKHOcrra mm e KBaflpaTM4Ha - 
0(N 2 ). npuMep: 



int findlnversions (int [] array) { 
int inversions = 0 ; 
for (int i=0; i<array. length; i++) 

for (int j = i+1; j<array. length; j++) 
if (array[i] > array [j]) 
inversions++; 
return inversions; 

} 



T03M KOfl me pa6oTM flo6pe, aKO e/ieMeHTMTe He ca noBe^e ot hako/iko 

XMJlflflM MJ1M fleceTKM XM/lflflM. 



Ako MMaMe Tpn BJioweHM umcb/ia ot 1 ,qo N, cnoKHOCTTa mm e Ky6M4Ha - 
0(N 3 ). npMMep: 



long sum3(int n) { 






long sum = 0; 






for (int a = 0; a 


< 


n; a++) 


for (int b = 0; 


b 


< n; b++) 


for (int c = 


0; 


c < n; C++) 


sum += a * 


b 


* c; 


return sum; 

} 







T03M KOfl me pa6oTM flo6pe, aKO e/ieMeHTMTe b MacMBa ca nofl 1 000. 



Ako MMaMe flBa bji o>KeHM uMKt/ia cbOTBeTHO ot 1 ao N m ot 1 ao M, 
c/iOKHOCTTa mm e KBaflpaTM4Ha - 0(N*M). flpMMep: 



long sumMN(int n, 


int m) 


{ 


long sum = 0; 






for (int x = 0; 


x < n; 


X + +) 


for (int y = 


0; y < 


m; y++) 


sum += x * 


y; 




return sum; 

} 







CKOpOCTTa Ha T03M KOfl 3aBMCM OT flBe npOMeH/lMBM. KOfl"bT me pa6oTM flo6pe, 

aKO M, N < 10 000 m/im aKO noHe eflHaTa npoMeH/iMBa MMa Ma/iKa ctomhoct. 



He BMHarM tpm B/io>KeHM uMKt/ia 03Ha4aBaT Ky6M4Ha c/io>khoct. Eto eflMH 
npMMep, npM komto c/io>KHOCTTa e 0(N*M): 



long sumMN(int n, int m) { 
long sum = 0; 

for (int x = 0; x < n; x++) 
for (int y = 0; y < m; y++) 
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if (x == y) 




for (int i 


= 0; i < n; i++) 


sum += i 


* x * y; 


return sum; 




} 





HaM-BvrpeujHi/m umcb/i ce M3n"b/iHflBa to4ho min(M, N) nvri/i m He 0Ka3Ba 
cbiuecTBeHO B/inflHue Btpxy cKopociTa Ha a/iropnTbMa. TopHMflT koa M3n"b/i- 
HflBa npn6/iM3MTe/iHO N*M + min(M,l\l)*N CTbnKM. 



ripn M3no/i3BaHe Ha peKypcua c/io>KHOCTTa e no-TpyflHO fla ce onpefle/in. Eto 
eflMH npuMep: 



long factor 


ial (int n) { 


if (n == 


0) 


return 


1; 


else 




return 


n * factorial (n - 1); 


} 





B T03M npuMep cnoKHOcrra e /lMHeMHa - O(N), 3amoTO cJjyHKUMATa 

factorial () Ce M3n"b/lHflBa T04H0 BeflH"b>K 3a BCflKO OT 4MC/iaTa 1, 2, n. 



Eto eflHa peKypcuBHa cjDyHKuna, 3a kohto e mhoto TpyflHO fla ce cMeTHe 
cno>KHOCTTa: 



long fibonacci (int n) { 




if (n == 0) 




return 1 ; 




else if (n == 1) 




return 1 ; 




else 




return fibonacci (n - 1) 

} 


+ fibonacci (n - 2); 



OyHKUMATa ce M3BMKBa TO/iKOBa nvm, kojikoto e 4mc/ioto Ha OnGoHa^n c 
HOMep n+1. Mo>KeM rpy6o fla oueHMM c/io>KHOCTTa v\ no flpyr Ha^MH : noHe>Ke 
Ha BCflKa cTbnKa ot M3n"b/iHeHneT0 Ha cfiyHKUMflTa ce M3B"bpujBaT cpeflHO no 2 
peKypcuBHM M3BMKBaHMfl, to 6poflT peKypcuBHM M3BMKBaHMfl 6m Tpa6Ba.no fla e 
ot nopafl"bKa Ha 2 n , T.e. MMaMe eKcnoHeHuna/iHa c/io>khoct. 



CtmaTa cfiyHKLiMfl 3a M34Mc/ieHne Ha n-TOTO 4mc/io Ha OM6oHa4M MO>KeM fla 
HanniueM c /lMHeMHa c/io>khoct no c/ieflHi/m Ha^MH : 



public static long fibonacci (int n) { 
long fn = 1; 
long fn 1 = 1; 
long fn 2 = 1; 

for (int i = 2; i < n; i++) { 
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fn = 


fn 1 + fn 2; 


fn 2 


= fn 1; 


f n 1 


= fn; 


} 




return 


fn; 


} 





Bn>KflaTe, 4e oueHKaTa Ha c/io>KHOCTTa hm noMara fla npeflBi/ifli/iM, 4e flafleH 
KOfl me pa6oTM 6aBH0, ome npn fla CMe ro nsnt/iHmin v\ hm noflCKa3Ba, <-\e 
Tpa6Ba fla TbpcuM no-edpeKTMBHO peiueHne. 



CpaBHeHMe Ha ochobhmtc crpyKTypii ot a^hhm 

C/iefl KaTO ce 3ano3HaxMe c noHHTi/ieTO c/io>khoct Ha a/iropurbM, Be^e CMe 
roTOBM fla HanpaBMM cbnocraBKa Ha ocHOBHMTe cTpyKTypn ot flaHHM, komto 
pa3r/ieflaxMe flo MOMeHTa m fla oueHMM 3a KaKBo BpeMe BCHKa ot tax 
M3B"bpujBa ocHOBHMTe onepaui/ii/i KaTO flo6aBAHe, TbpceHe v\ flpyrn: 



CTpyKTypa 


Ao6aBnHe 


TbpceHe 


M3TpMBaHe 


AOCTbn no 

MHfleKC 


Array 


O(N) 


0(N) 


0(N) 


0(1) 


LinkedList 


0(1) 


0(N) 


0(N) 


0(N) 


ArrayList 


0(1) 


0(N) 


0(N) 


0(1) 


Stack 


0(1) 




0(1) 




Queue 


0(1) 




0(1) 




HashMap 


0(1) 


0(1) 


0(1) 




TreeMap 


0(log(N)) 


0(log(N)) 


0(log(N)) 




HashSet 


0(1) 


0(1) 


0(1) 




Tree Set 


0(log(N)) 


0(log(N)) 


0(log(N)) 





Kora fla M3no/i3BaMe flaaeHa CTpyKTypa? 

HeKa pa3meflaMe BCflKa ot noco^eHi/rre b Ta6/inuaTa cTpyKTypn ot flaHHM 
nooTfle/iHO m o6achmm b KaKBM cMTyaunn e noflxoflfliflo fla ce no/i3Ba TaKaBa 
CTpyKTypa v\ KaK ce no/iyqaBaT cnoKHOCTkrre, flafleHM BTa6/inuaTa. 



MacMB (Array) 

MacuBMTe ca HapefleHM cbBKyrmoc™ ot N eneMenra, flo komto AOCTbnvr 
cTaBa no MHfleKC. MacuBMTe npeflcraB/iflBaT 06/iacT ot naMeTra c cfjuKcupaH 
pa3Mep. flo6aBAHeTO Ha hob e/ieMem" b MacuB e mhoto 6aBHa onepauna, 
3aifl0T0 pea/iHO Tpa6Ba fla ce 3afle/in hob MacuB c pa3MepH0CT no-ro/iflMa c 1 
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ot TeKymaTa n fla ce npexBtp/iHT cTapnTe flaHHM b hobmh MacuB. TbpceHeTo b 
MacuB M3MCKBa cpaBHeHMe Ha BceKM e/ieMeHT c TbpceHaTa ctomhoct. B 
cpeflHMfl c/iy^aki ca Heo6xoflMMM N/2 cpaBHeHna. M3TpnBaHeTo ot MacuB e 
mhoto 6aBHa onepauna, 3amoTo e cB"bp3aHa cbc 3afle/iflHe Ha MacuB c pa3Mep 
c 1 no-Ma/i"bK ot TeKyiunfl v\ npeMecrBaHe Ha bcm^km eneMemw 6e3 m3tpmtmsi 

B HOBMfl MaCMB. flOCTbnVT nO MHfleKC CTaBa flMpeKTHO. 

MacuBMTe Tpa6Ba fla ce no/i3BaT caMO KoraTO Tpa6Ba fla o6pa6oTMM cjDMKcupaH 
6poM e/ieMeHTM, ,qo komto e Heo6xoflMM flocTbn no MHfleKC. HanpuMep, aKO 
copTupaMe 4nc/ia, MO>KeM fla 3anmueM <-\v\cnara b MacuB m fla npM/io>KMM 
hakom OTflo6pe M3BecTHMTe a/iropnTMM 3a copTupaHe. 




f1o/i3BaMTe m3cmbh, KoraTO Tpn6Ba fla o6pa6oTMTe cpMKcupai-i 
6poM e/ieMeHTM, no komto bm Tpn6Ba flocrbn no MHfleKC. 



CBi>p3aH / flBy CBi>p3a h cnHCbK (LinkedList) 

CB"bp3aHMflT CnMC"bK M HerOBMflT BapnaHT flByCB"bp3aH CnMC"bK CbXpaHflBaT 

noflpefleHa cbBKy nHOCT ot e/ieMeHTM. flo6aBHHeTO e 6"bp3a onepauna, ho no- 
6aBHa ot flo6aBAHe b ArrayList, 3aifl0T0 bchko flo6aBAHe 3afle/ia naMeT, 
KoeTO pa6o™ etc ckopoct, koato TpyflHO MO>Ke fla 6"bfle npeflBMfleHa. 
TtpceHeTO e 6aBHa onepauna, 3aiflOTo e cB"bp3aH0 c o6xo>KflaHe Ha bcm^km 
e/ieMeHTM. flocrbnvr ao e/ieMeHT no MHfleKC e 6aBHa onepauna, 3aiflOTo b 
CBtpsaHMfl cnncbK HflMa MHfleKcupaHe v\ ce Ha/iara o6xo>KflaHe Ha cnncbKa. 
M3TpnBaHeT0 Ha e/ieMeHT no MHfleKC e 6aBHa onepauna, 3aifl0T0 flOcmraHeTO 
AO e/ieMeHTa c noconeHMH MHfleKC e 6aBH0. M3TpnBaHeT0 no ctomhoct Ha 
e/ieMeHT cbiuo e 6aBH0, 3amoTO BicmoMBa b ce6e cm TbpceHe. 

CB"bp3aHMflT CnMCbK MO>Ke 6"bp30 (C KOHCTaHTHa c/io>khoct) fla fl06aBfl M 

M3TpMBa e/ieMeHTM ot flBaTa cm Kpaa, nopaflM KoeTO e yflo6eH 3a MMn/ieMeH- 
TauMfl Ha creKOBe, onaiuKM m flpyrM noflo6HM crpyKTypM. 

CB"bp3aH cnMCbK b npaKTM KaTa ce M3no/i3Ba mhoto paflKO, 3aifl0T0 flMHaMM4- 
hmsit MacMB (ArrayList) Msnt/iHABa no4TM bcm4km onepauMM, KOMTO MOTaT fla 
6"bflaT M3n"b/iHeHM c LinkedList, ho 3a noBe4eTO ottjix pa6oTM no-6"bp30. 

riO/13BaMTe ArrayList, KOraTO BM Tpfl6Ba CB"bp3aH CnMCbK - TOM pa6oTM He 

no-6aBHO, a bm flaBa no-ro/iflMa 6"bp3MHa m yflo6cTBO. no/i3BaMTe LinkedList, 
aKO MMaTe Hy>Kfla ot flo6aBHHe m M3TpMBaHe Ha e/ieMeHTM b flBaTa Kpaa Ha 
CTpyKTypaTa. 




f1o/i3BaMTe CBi>p3aH cnHCbK, KoraTO Tpn6Ba fla flo6aBATe m 

M3TpMBaT6 6/ieM6HTM OT flBaTa Kpafl Ha CflMCbKa. 
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flMHaMMMeH MacuB (ArrayList) 

flMHaMM4HMflT MaCMB (ArrayList) e eflHa OT Ha M-M3 no/13 BaHMTe b npaKTMKaTa 

CTpyKTypa ot flaHHM. Tom ha Ma cjDMKcupaH pa3Mep, KaKTO MacuBMTe m MMa 
AnpeKTeH flocrbn no MHfleKc, 3a pa3/iMKa OTCBtpsaHMa cni/icbK. 

flMHaMM4HMflT MacuB BvrpeLUHo cbxpaHHBa e/ieMeHTMTe cm b MacuB, komto e 
no-ro/iflM ot 6poa cbxpaHeHM e/ieMeHTM. ripn flo6aBHHe b MacuBa o6nKHOBeHo 
MMa CBo6oflHO Macro m TOBa OTHeMa KOHCTaHTHO BpeMe. rioHAKora MacnB"bT ce 
npen"b/iBa m Tpa6Ba fla ce pa3Lui/ipn. ToBa OTHeMa nv\Hev\no BpeMe, ho ce 
c/iy4Ba MHoro paflKo. B KpaMHa cMeTKa ycpeflHeHaTa c/io>khoct Ha flo6aBHHeTo 
Ha e/ieMeHT KbM ArrayList e KOHCTaHTHa - 0(1). Ta3M ycpeflHeHa c/io>khoct 
ce Hapn^a aMopTM3MpaHa c/io>khoct. AMopTM3npaHa c/io>khoct 03Ha4aBa, 
4e aKO flo6aBMM nocneflOBaTe/iHO 10 000 eneMema, me M3B"bpujMM o6mo 6poM 
CTbnKM ot nopafltKa Ha 10 000, BtnpeKM 4e hakom ottax me ce Msnt.nHflT 3a 
KOHCTaHTHO BpeMe, a flpyrn - 3a /lMHeMHO. 

TbpceHeTO b ArrayList e 6aBHa onepaunfl, 3amoTO Tpa6Ba fla ce o6xoaht 

BCM4KM e/ieMeHTM. M3TpMBaHeT0 no MHfleKC M/1M no CTOMHOCTCe nsnt/iHaBa 3a 

/lMHeMHo BpeMe. M3TpnBaHeTo e 6aBHa onepauna, 3amoTo e cB"bp3aHa c 
npeMecTBaHe Ha bcm^km e/ieMeHTM, komto ca cnefl M3TpMTMfl c eflHa no3nunfl 
Ha/iflBO. flocrbnvr no MHfleKc b ArrayList CTaBa HenocpeflCTBeHO, 3a koh- 
CTaHTHo BpeMe, Thv\ KaTo e/ieMeHTMTe ce cbxpaHHBaT BvrpeujHO b MacuB. 

B KpaMHa CMeTKa ArrayList KOM6nHnpa flo6pnTe cTpaHM Ha MacuBMTe v\ Ha 
cnncbUMTe, 3apafln KoeTO e npeflno^nTaHa CTpyKTypa flaHHM b mhoto ci/rrya- 
Umm. HanpuMep, aKO Tpa6Ba fla o6pa6oTMM tckctob dpav\n v\ fla M3B/ie4eM ot 
Hero BCM4KM flyMM, OTroBapaiflu Ha flafleH pery/iapeH M3pa3, HaM-yqo6HaTa 
CTpyKTypa, b kohto MO>KeM fla rn HaTpynBaMe, e ArrayList. 

flMHaMM4HMflT MacuB (ArrayList) e noflxoflfliu, KoraTO Tpa6Ba 4ecT0 fla 
Ao6aBflMe e/ieMeHTM v\ MCKaMe fla 3ana3BaMe pefla mm Ha flo6aBHHe m fla rn 
flocTbnBaMe 4ecro no MHfleKc. Ako 4ecTo TbpcuM v\nv\ M3TpnBaMe e/ieMem", 
ArrayList He e noflxoflflifla CTpyKTypa. 

A f1o/i3BaMTe ArrayList, KoraTO Tpn6Ba 6i>p30 fla flo6aB*iTe 
* \ e/ieMeHTM m fla m flocn>nBaTe no MHfleKc. 



CTeK (Stack) 

CTe Kvr e CTpyKTypa ot flaHHM, b kohto ca flecfiMHMpaHM 3 onepaunn: ,qo6aBfl- 
He Ha e/ieMeHT Ha Btpxa Ha CTeKa, M3TpnBaHe Ha e/ieMem" ot Btpxa Ha creKa 
m M3B/iM4aHe Ha e/ieMeHT ot Btpxa Ha CTeKa, 6e3 fla ro M3TpnBaMe. Bcm^km 
Te3M onepaunn ce M3n"b/iHflBaT 6"bp30, c KOHCTaHTHa c/io>khoct. OnepaunnTe 
TbpceHe m flOCTbn no MHfleKc He ce noflfl"bp>KaT. 

CTe K"bT e CTpyKTypa c noBefleHne LIFO (last in, first out) - nocnefleH B/ifl3"b/i, 
np"bB M3/ifl3"b/i. M3no/i3Ba ce, KoraTO Tpa6Ba fla MOfle/inpaMe TaKOBa noBefle- 
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Hue, Hanpi/iMep, aKO Tpa6Ba fla na3MM nvra ao TeKymaTa no3nunfl npn peKyp- 
cmbho TbpceHe. 




f1o/i3BaMTe cTeK, KoraTo e Heo6xoflMMo aa pea/iM3npaTe 
noBefleHMeTO "noc/ieneH anstsbn, np-bB M3/in3i>/i" (LIFO). 



OnawKa (Queue) 

OnaiuKaTa e cTpyKTypa ot flaHHM, b kohto ca Aecfim-mpai-m flBe onepaunn: 
Ao6aBflHe Ha e/ieMeHT v\ M3B/iM4aHe Ha eneMema, komto e Hapefl. Te3M flBe 
onepaunn ce M3n-b/iHflBaT 6"bp30, c KOHcraHTHa c/io>khoct, Tbi/\ KaTO onawKaTa 
o6nKHOBeHO ce MMn/ieMeHTupa 4pe3 cB"bp3aH cnncbK. npunoMH^Me, <-\e cBtp- 
3aHnaT cnncbK MO>Ke fla flo6aBfl v\ M3TpnBa 6"bp30 e/ieMeHTM b flBaTa cm Kpaa. 

noBefleHMeTO Ha crpyKTypaTa onawKa e FIFO (first in, first out) - np-bB 
BJifl3"b/i, np-bB M3/ifl3"b/i. Onepau,MMTe TbpceHe m flOCTtn no MHfleKc He ce 
noAAtpwaT. OnaiuKaTa no ecTecTBeH Ha^MH MOfle/iupa cnncbK ot MaKaiflu 
xopa, 3afla4M v\nv\ flpyrn o6eKTM, komto Tpa6Ba fla 6"bflaT o6pa6oTeHM 
nocneflOBaTe/iHO, b pefla Ha nocTbnBaHeTO mm. 

KaTO npMMep 3a M3no/i3BaHe Ha onawKa MO>KeM fla nocoHMM pea/iM3au,MflTa Ha 
a/iropMTbMa "TbpceHe b LUMpMHa", npM komto ce 3ano4Ba ot flafleH Ha^a/ieH 
e/ieMeHT m HeroBMTe ctceflM ce flo6aBAT b onawKa, c/iefl KoeTo ce o6pa6oTBaT 
no pefla mm Ha nocTbnBaHe m no BpeMe Ha o6pa6oTKaTa mm TexHMTe ctceflM ce 
Ao6aBflT b OnaiuKaTa. ToBa ce noBTapa flOKaTO He ce cmrHe ao flafleH 
e/ieMeHT, ao komto TbpcMM nvr. 




f1o/i3BaMTe onawxa, KoraTo e Heo6xoflHMO na pea/iM3npaTe 
noBefleHMeTO "npiB B/i«3-b/i, np-bB M3/in3ia/i" (FIFO). 



PenHMK, pea/iM3MpaH c xeiu-Ta6/iMu.a (HashMap) 

CTpyKTypaTa "pe^HMK" npeflno/iara cbxpaHHBaHe Ha abomkm k/ikj^-ctomhoct 
KaTO ocMryp^Ba 6"bp30 TbpceHe no k/ikj^. npM pea/iM3auMflTa c xeiu-Ta6/iML4a 
(K/iaca HashMap b Java) Ao6aBHHeTO, TbpceHeTO m M3TpMBaHeT0 Ha eneMemv\ 
pa6oTAT mhoto 6"bp30 - etc cpeflHa c/io>khoct KOHCTaHTa. OnepauM^Ta flOCTbn 
no MHfleKc He e flOCTbnHa, 3aifl0T0 e/ieMeHTMTe b xeiu-Ta6/iML4aTa ce Hape>KflaT 
no no4TM c/iy^aeH Ha^MH m peffwr mm Ha nocrbnBaHe He ce 3ana3Ba. 

HashMap cbxpaHHBa B"bTpeiuHo e/ieMeHTMTe cm b MacMB, KaTO nocTaBfl BceKM 
e/ieMeHT Ha no3Mu,Mfl, koato ce flaBa ot xeiu-cfjyHKLiMflTa. no T03M Ha^MH 
MacMBvr ce 3an-b/iBa 4acTM4H0 - b hhkom K/ieTKM MMa ctomhoct, flOKaTO flpyrM 
ctoat npa3HM. Ako Tpa6Ba fla ce nocraBflT hako/iko ctomhoctm b eflHa m cbma 
K/ieTKa, Te ce Hape>KflaT b cB"bp3aH cnMCbK (Ko/iM3MMTe ce pewaBaT 4pe3 
chaining). KoraTo cTeneHTa Ha 3an"b/iHeH0CT Ha xeiu-Ta6/iML4aTa HaflBMiiiM 
75%, Tfl HapacTBa abomho m bcm^km e/ieMeHTM 3aeMaT hobm no3MUMM. Ta3M 
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onepaunfl e c /lMHeMHa cjiokhoct, ho ce M3nb/iHflBa TO/iKOBa paflKO, ne 
aMopTM3npaHaTa c/io>khoct Ha onepaunaTa flo6aBHHe cm ocTaBa KOHCTaHTa. 

Xeiu-Ta6/iML4aTa MMa eflHa oco6eHOCT: npn He6/iaronpnflTHO M36paHa xew- 
cjDyHKunfl ocHOBHMTe onepauMM MoraT fla pa6oTHT flocra HeedpeKTMBHO m fla ce 
flOCTurHe /lMHeMHa c/io>khoct. B npaKTMKaTa, o6aMe, TOBa no^Tn He ce cnyMBa. 
3aTOBa ce G-n-rra, <-\e xeiu-Ta6/iMuaTa e Hafi-6bp3aTa crpyKTypa ot flaHHM, 
koato ocurypaBa flo6aBHHe m TbpceHe no kjikdm. 

Xeiu-Ta6/iMLiaTa npeflno/iara, <-\e BceKM k/ik)4 ce cpema b Hea Hafi-MHoro 
BeflH"b>K. Ako flo6aBMM noc/ieflOBaTe/iHO flBa e/ieMeHTa c eflMH v\ chiu, k/ik)4, 
noc/ieflHMAT nocrbnu/i me M3MecTM npeflxoflHMH v\ b KpafiHa cMeTKa me 
M3ry6nM eflMH e/ieMem". ToBa e Ba>KHa oco6eHOCT, c kohto Tpa6Ba fla ce 
cbo6pa3flBaMe. Ako ce Ha/iara b eflMH khkm fla cbxpaHHBaMe hako/iko 

CTOMHOCTM, MO>KeM fla nOJ13BaMe ArrayList KaTO CT0MH0CT3a BCeKM K/1K34. 

Xeiu-Ta6/iML4a ce npenopb^Ba BMHarn, KoraTO hm Tpa6Ba 6"bp30 TbpceHe no 
k/ik)4. HanpuMep, aKO Tpa6Ba fla npe6ponM ko/iko nvm ce cpema b tckctob 
<$>av\n BCflKa flyMa M3Me>Kfly flafleHO mhokcctbo flyMM, Mo>KeM fla no/i3BaMe 
HashMap< string, int> KaTO no/i3BaMe 3a KnK)4 TbpceHMTe flyMM, a 3a 
ctomhoct - ko/iko nvm ce cpemaT B"bB cpaM/ia. 

f f1o/i3BaMTe xei±i-Ta6/inua, KoraTO MCKaTe 6i>p30 fla Ao6as5iTe 

' * \ 6/ieM6HTM M fla TbpCMTS nO K/ltOH. 



Mhoto nporpaMMCTM (Hatf-Be^e Ha^MHaeiflUTe) >KMBeaT cbc 3a6/iyflaTa, <-\e 
ochobhoto npeflMMCTBO Ha xeiu-Ta6/iML4aTa e b yflo6cTBOTO fla TbpcuM flafleHa 

CTOMHOCT nO HeMHMfl K/IKDH. BCbLflHOCT OCHOBHOTO npeflMMCTBO B"b06lfle He e 

TOBa. TtpceHe no Kn\o<-\ mokcm fla pea/iM3MpaMe m c MacMB m etc cnMCbK m 
flopM chc cTeK. HflMa npo6/ieM, bcckm Mo>Ke fla vv\ pea/iM3Mpa. Mo>KeTe fla cm 
flecfiMHMpaTe K/iac Entry, komto cbxpaHHBa Kn\o<-\ m ctomhoct m fla cm 
pa6oTMTe c MacMB m/im cnMCbK ot Entry e/ieMeHTM. Mo>KeTe fla cm pea/iM3MpaTe 
TbpceHe, ho npM bcm^km no/io>KeHMfl to me pa6oTM 6aBHO. ToBa e ro/ieM mat 
npo6/ieM npM cnMCbUMTe m MacMBMTe - hsi MaT 6"bp30 TbpceHe. 3a pa3/iMKa ot 
tax xeiu-Ta6/iML4aTa MO>Ke fla TbpcM 6bp30 m fla flo6aBH 6bp30 hobm e/ieMeHTM. 



>. Ochobhoto npeflMMCTBO Ha xei±i-Ta6/inuaTa npen ocTa Ha/i me 
f\ CTpy Kiypii ot naHHM e M3K/iiOMHTe/iHO 6i>p30TO TbpceHe H 
Ao6aB5iHe Ha e/ieMeHTM, a He TO/iKOBa yao6ctboto Ha pa6oTa! 



PenHMK, pea/iM3MpaH c a^pbo (TreeMap) 

Pea/iM3auMflTa Ha CTpyKTypaTa ot flaHHM "pe^HMK" 4pe3 4epBeHo-4epHo flbpBo 
(K/iacbT TreeMap) e CTpyKTypa, koato npeflno/iara cbxpaHeHMe Ha abomkm 
K/iK) 4 -ctomhoct, npM KoeTO k/i to 4 o BeTe ca noflpefleHM no ro/ieMMHa. CTpyKTy- 
paTa ocMrypaBa 6bp3o M3nb/iHeHMe Ha ocHOBHMTe onepauMM (flo6aBHHe Ha 
e/ieMeHT, TbpceHe no Kn\o<-\ m M3TpMBaHe Ha e/ieMeHT). C/io>KHocTTa, c kohto 
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ce M3n"b/iHflBaT Te3M onepaunn, e /iorapnTMM4Ha - 0(log(N)). ToBa 03Ha4aBa 
10 cybnKM npn 1000 e/ieMeHTa v\ 20 crbnKi/i npn 1 000 000 e/ieMeHTa. 

3a pa3/iMKa ot xeiu-Ta6/iML4MTe, KbfleTo npn .noma xeiu-cfiyHKUMfl MO>xe fla ce 

flOCTHTHe flO /lMHeMHa C/10>KHOCT Ha TbpceHeTO M A06aBflHeTO, npM TreeMap 

6poflT cTbnKM 3a ocHOBHMTe onepaunn b cpeflHua v\ b HaM-zioujua c/iy^aM e 
eflMH m c"biM - log 2 (N). 

Othobo, KaKTo npn xeiu-Ta6/iML4MTe, eflMH k/ik)4 Mo>Ke fla ce cpema b 
cTpyKTypaTa HaM-MHoro BeflKbw. Ako MCKaMe fla nocraBHMe hhkojiko ctom- 

HOCTM nOfl eflMH M Cblfl K/1K34, Tpfl6Ba fla nO/13BaMe 3a CTOMHOCT HflKaKbB 

cnncbK, npuMepHO ArrayList. 

TreeMap fltp^n B"bTpei±iHO e/ieMeHTMTe cm b 4epBeH0-4epH0 fltpBO, noflpe- 
fleHM no K/iK)4a. ToBa 03Ha4aBa, <-\e aKO o6xoamm CTpyKTypaTa (4pe3 HeMHua 
MTepaTop), me no/iynuM e/ieMeHTi/rre copTupaHM b HapacrBam pefl no K/iK)4a 
mm. rioHHKora TOBa Mo>Ke fla e mhoto no/ie3HO. 

M3no/i3BaMTe TreeMap b c/iynanTe, b komto bm Tpa6Ba CTpyKTypa, b koato 
6"bp30 fla flo6aBHTe, 6"bp30 fla Tbpci/rre i/i v\Mare Hy>Kfla ot v\3Bnv\<-\ane Ha 
e/ieMeHTMTe, copTupaHM b HapacrBam pefl. B o6iu,v\n cny<-\av\ HashMap pa6oTM 
Ma/iKo no-6"bp30 ot TreeMap v\ e 3a npeflno^nTaHe. 

KaTo npuMep 3a M3no/i3BaHe Ha TreeMap MO>xeM fla flafleM c/ieflHaTa 3afla4a: 
fla ce HaMepaT bcm^km flyMM b Te kcto b dpawn, komto ce cpemaT tohho 10 nvm 
m fla ce OTne^aTaT no a36y4eH pefl. ToBa e 3afla4a, kohto MO>KeTe fla peiunTe 
cbmo TaKa ycneujHO v\ c HashMap, ho me bm ce Ha/io>KM fla HanpaBi-rre eflHO 
copTMpaHe noBe^e. 



v f1o/i3BaMTe TreeMap, KoraTO mciots 6i>p30 fla flo6aB5iTe ene- 
f MeHTM M fla TbpcuTe no K/1KJH M e/ieMeHTMTe LLie BM Tpfl6BaT 
COpTMpaHM no K/IIOH. 



MHOweaBO, pea/iM3MpaHO c xeuj-Ta6/inuia (HashSet) 

CTpyKTypaTa ot flaHHM "MHO>KecTBo" npeflcraB/iflBa cbBKyn hoct ot e/ieMeHTM, 
cpefl komto HflMa noBTapaiflM ce. OcHOBHi/rre onepaunn ca flo6aBHHe Ha e/ie- 
MeHT KtM MHO>KecTBOTO, npoBepKa 3a npnHafl/ie>KHOCT Ha e/ieMeHT KbM mho- 
>KecTBOTO (TbpceHe) m npeMaxBaHe Ha e/ieMem" ot m HO>KecTBOTO (M3TpMBaHe). 
OnepaunflTa TbpceHe no MHfleKc He ce noflfl"bp>Ka, T.e. HAMaMe flupeKTeH 
flocTbn flo e/ieMeHTMTe. 

MHO>KecTBO, pea/iM3npaH0 4pe3 xeiu-Ta6/iML4a (K/iacvr HashSet), e 4acreH 
c/iy^aM Ha xeiu-Ta6/iMLia, npn komto MMaMe caMO Knic-iOBe, a cto mho cTMTe , 
3anncaHM nofl BceKM Kn\o<-\ ca 6e3 3Ha4eHne. 

KaKTO m npn xeiu-Ta6/iML4aTa, ocHOBHMTe onepaunn b CTpyKTypaTa ot flaHHM 
HashSet ca pea/iM3npaHM c KOHcraHTHa c/io>khoct 0(1). KaKTO v\ npn xew- 
Ta6/inuaTa, npn He6/iaronpi/mTHa xeuj-cfiyHKLii/m Mo>Ke fla ce cTurHe flo 
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/lMHenHa c/io>khoct Ha ocHOBHMTe onepaunn, ho b npaKTMKaTa TOBa no^Tn He 
ce c/iy4Ba. 

KaTO npuMep 3a M3no/i3BaHeTo Ha Hashset MOweM fla nocc-ii/iM 3afla4aTa 3a 
HaMnpaHe Ha bcm^km pa3/iM4HM flyMM b flafleH Te kcto b dpafi/i. 



f1o/i3BaMTe Hashset, KoraTo Tpn6Ba 6i>p30 fla floGaBfiTe e/ie- 
m6htm KbM MHO>KecTBO m fla npoBepflBaTe fla/iki flafleH ene- 

M6HT e OT MHOWeCTBOTO. 



MHOwecTBO, pea/iM3MpaHO c a^pbo (TreeSet) 

MHO>KecTBO, pea/iM3npaH0 4pe3 MepBeHO-nepHO fltpBO (K/iacvr TreeSet), e 
4acTeH c/iynaM Ha TreeMap, b komto K/iK)40BeTe v\ cto m h o ct MTe cbBnaflaT. 

KaKTO m npn TreeMap crpyKTypaTa, ocHOBHMTe onepaunn b TreeSet ca 
pea/iM3npaHM c jio rap htm 1/14 Ha cjio>khoct 0(log(N)), KaTO Ta3M c/io>khoct e 
eflHa m c"biua v\ b cpeflHua v\ b HaM-jioiuna cnynaM. 

KaTO npuMep 3a M3no/i3BaHeTO Ha TreeSet MOweM fla noco^nM 3afla4aTa 3a 
HaMnpaHe Ha bcm^km pa3/iM4HM flyMM b flafleH Te kcto b dpafi/i v\ OTnenaTBaHeTO 
mm no a36yneH pefl. 




f1o/i3BaMTe TreeSet, KoraTo TpnGBa 6i>p30 fla flo6aBATe e/ie- 
m6htm ktjm MHo>KecTBo m fla npoBepjiBaTe fla/iM flaneH ene- 

M6HT e OT MHO>KeCTBOTO M OCBeH TOBa e/ieMeHTMTe me BM 

Tpn6BaT copTkipaHM b HapacTBaifl pefl. 



flpyrw CTpyKTypii b Java rmaTcjDopMaTa 

Ako pa3meflaMe craHflapTHi/rre 6n6/inoTeKM Ha Java n/iaTdpopMaTa, me ce 
y6eflMM, Me OCBeH pa3r/ieflaHMTe flo MOMeHTa KO/ieKunn (nMn/ieMeHTaunn Ha 
List, Map m Set), Tfl hm npeflocTaBfl m mhoto TexHM BapnaHTM cbc cneuna/iHO 
npeflHa3Ha4eHne. TaKMBa ca HanpuMep Hei/i3MeHi/iMi/rre (read only) Ko/ieKunn 

(Collections .Unmodif iableCol lection) M CMHXpOHM3MpaHMTe KO/ieKUMM, 
KOMTO n03B0/lflBaT KOHKypeHTeH flOCTbn OT HflKO/lKO HMLUKM (Collections. 
SynchronizedCollection, Vector, Hashtable, ConcurrentHashMap) M flp. Te 
ce no/i3BaT b mhoto cneundpn^HM cuTyaunn, TaKa e Ma/iKO BepoaTHO fla MMaTe 

Hy>Kfla OT TAX. 

M3Me>Kfly cTpyKTypnTe ot cTaHflapTHaTa 6n6/inoTeKa Ha Java, komto He CMe 
cnoMeHaBa/in flo MOMeHTa no/ie3HM MoraT fla bm StflaT PriorityQueue m 

LinkedHashSet. 

npMopMTeTHa onauiKa (PriorityQueue) 

A6cTpa KTHaTa CTpyKTypa ot flaHHM "npi/iopi/rreTHaTa onawKa" npn/in^a Ha 
onaujKa, ho e/ieMeHTMTe, komto nonaflaT b Hea nocTbnBaT c flafleH npnopnTeT. 
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E/ieMeHTMTe HanycKaT onawKaTa no pefl, onpe.qe.neH ot npi/iopi/rreTa mm. E/ie- 
MeHTMTe c no-BucoK npnopnTeT HanycKaT onawKaTa no paHO, otko/ikoto e/ie- 
MeHTMTe c no-i-mcbK npnopnTeT. E/ieMeHTMTe c eflHaKtB npnopnTeT HanycKaT 
onaiuKaTa b Heonpefle/ieH pefl. 

K/iacbT PriorityQueue mm n/ieMeHTupa ecjjeKTMBHO npnopnTeTHa onawKa 4pe3 
A"bpBOBMflHa CTpyKTypa, Hape^eHa flBOMHHa nupaMMfla (binary heap). Ta3M 
MMn/ieMeHTaunfl rapaHTupa flo6aBAHe v\ npeMaxBaHe Ha eneMemw etc 
cjiokhoct 0(log(N)) v\ Ha^a/iHO nocrpoflBaHe Ha crpyKTypaTa nupaMMfla ot 
HenoflpefleH cni/icbK c /lMHeMHa c/io>khoct. 3a pa3/iMKa ot K/iaca TreeSet b 
PriorityQueue MoweM fla MMaMe noBTapfliflu ce e/ieMeHTM. 

IHe fleMOHCTpupaMe KaK MoweM fla M3no/i3BaMe K/iaca PriorityQueue c eflMH 
npuMep: 



import j ava . util . PriorityQueue ; 

public class PriorityQueueExample { 

static class Person implements Comparable<Person> { 
String name; 
int priority; 

public Person ( String name, int priority) { 
this. name = name; 
this .priority = priority; 

} 

@Override 

public int compareTo (Person p) { 

if (this .priority > p. priority) { 
return 1 ; 

} else if (this . priority < p. priority) { 

return -1; 
} else { 

return 0; 

} 

} 

SOverride 

public String toStringO { 

return " [" + name + " : " + priority + "]"; 

} 

} 

public static void main ( String [ ] args) { 

PriorityQueue<Person> queue = new PriorityQueue<Person> ( ) ; 
queue . add (new Person ( "Maria" , 8) ) ; 
queue . add (new Person (" Peter " , 5)); 
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queue . add (new Person ( "George " , 3)); 
while (! queue . isEmpty () ) { 

System. out .println (queue .poll ( ) ) ; 

} 

// Output is sorted according to the priority: 
// [George : 3] 
// [Peter : 5] 
// [Maria : 8] 

} 

} 



B npuMepa cb3flaBaMe K/iac Person, komto flecfiMHMpa MMe m npnopnTeT. 
MMn/ieMeHTupaMe MHTepcjDeMca Comparable, 3a fla flecfiMHupaMe Hape,q6a no 
no/ieTO priority. npeflecfiMHMpaMe tostringo MeTOfla, 3a fla MoweM cbo- 
6oflHO fla OTne^aTBaMe Person o6eKTM b KOH30/iaTa. C/iefl TOBa cb3flaBaMe 
npnopnTeTHa onawKa m flo6aBHMe b Hea Tpn o6eKTa oTTun Person b c/iy^aeH 
pefl. C/iefl TOBa rn M3Ba>KflaMe m oTne^aTBaMe. Ot pe3y/iTaTa ce y6e>KflaBaMe, 
4e npnopnTeTHaTa onawKa M3Ba>Kfla e/ieMeHTMTe no pefla, flec})MHMpaH ot 
npnopnTeTa mm. 

M h o>KecTBO, 3ana3Bau40 Hapefl6aTa (LinkedHashSet) 

K/iactT LinkedHashSet npeflCTaB/iflBa MHo>KecTBo, MMn/ieMeHTupaHo c xew- 
Ta6/inua, KoeTO 3ana3Ba pefla Ha nocTbnBaHe Ha e/ieMeHTMTe. LinkedHashSet 
e KOM6nHaunfl Me>Kfly HashSet v\ flBycB"bp3aH cnnctK. ripn o6xo>KflaHe e/ie- 
MeHwre ce o6pa6oTBaT no pefla mm Ha nocTbnBaHe, komto ce 3ana3Ba b 
flon"b/iHMTe/ieH cnMCbK. K/iacvr e yqo6eH, KoraTO MCKaMe fla pa6oTMM c 
MHO>KecTBO c ro/iflMa 6"bp3MHa (HashSet), ho He MCKaMe fla ry6MM pefla Ha 
nocTbnBaHe Ha e/ieMeHTMTe. 

M36op Ha CTpyKTypa ot ashhh - npnMepn 

Cera me flafleM hako/iko 3afla4M, npM komto M36op"bT Ha noflxoflama crpyK- 
Typa ot flaHHM e ot pewaBamo 3Ha4eHMe 3a ec^eKTMBHOcira Ha thxhoto 
peiueHMe. Ue/iTa e fla bm noKa>KeM TMnM4HM cMTyauMM, b komto ce M3no/i3BaT 
pa3r/ieflaHMTe cTpyKTypM ot flaHHM m fla bm Hay^MM b KaKBM cMTyauMM KaKBM 
CTpyKTypM ot flaHHM fla no/i3BaTe. 

TeHepiipaHe Ha noflMHO>KecTBa 

flafleHO e mhokcctbo ot cmmbo/ihm HM30Be S, npMMepHo S = {Mope, 6Mpa, 
napM, Kecj)}. fla ce HanMiue nporpaMa, koato OTne^aTBa bcm^km noflMHO- 
>KecTBa Ha S. 

3afla4aTa MMa mhoto m pa3/iM4HM no Mflea peiueHMfl, ho HMe me ce cnpeM Ha 
c/ieflHOTo peiueHMe: 3ano4BaMe ot npa3Ho noflM hokcctbo (c 0 e/ieMeHTa): 

{} 
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KtM Hero ,qo6aBflMe BceKM ot e/ieMeHTi/rre Ha S m no/iynaBaMe cbBKynHOcr ot 
noflMHO>KecTBa c no 1 ejieMem": 

{Mope}, {6npa}, {napn}, {Ke<£} 

KtM bcako ot no/iyneHMTe eflHoe/ieMeHTHM noflMHO>KecTBa flo6aBHMe BceKM ot 
e/ieMeHTMTe Ha S, komto He ce cbfltpwa b cbOTBeTHOTO noflM HO>xecTBO m 
no/iynaBaMe bcm^km flBye/ieMeHTHi/i noflMHowecrBa: 

{Mope, 6npa}, {Mope, napn}, {Mope, Kecj)}, {6npa, napn}, {6npa, Kecj)}, 
{napn, Kedp} 

AKO npOfl"b/l>KMM no CbLflHfl Ha4MH, me nO/iy4MM BCM4KM 3-e/ieMeHTHM nOflMHO- 

xecTBa m c/iefl tax 4-e/ieMeHTHMTe t. h. ao N-e/ieMeHTHi/rre noflMHowecTBa. 
KaK fla pea.ni/i3kipaMe T03M a/iropnTbM? Tpa6Ba fla M36epeM noflxoflfliun 

CTpyKTypM OT flaHHM, Ha/1M? 

MoxeM fla 3ano4HeM c M36opa Ha cTpyKTypaTa, kohto cbxpaHHBa Ha^a/iHOTO 
MHO>KecTBO ot e/ieMeHTki S. Tfl Moxe fla e MacuB, cB"bp3aH cni/icbK, fli/maMkmeH 
MaCMB (ArrayList) M/lM MHO>KecTBO, pea/lM3MpaHO KaTO TreeSet M/1M 
HashSet. 3a fla cm OTroBopuM Ha B"bnpoca koh CTpyKTypa e Hafi-noflxoflflma, 
HeKa noMkic/iMM kom ca onepaunnTe, komto me Tpa6Ba fla i/i3B"bpi±iBaMe Btpxy 
Ta3M CTpyKTypa. CeiflaMe ce caMO 3a eflHa onepaukm - o6xo>KflaHe Ha bcm^km 
e/ieMeHTM Ha S. Ta3M onepauna Mowe fla 6"bfle pea/iM3npaHa ecfieKTMBHO c 
BCAKa ot M36poeHMTe cTpyKTypn. M36npaMe MacuB, 3aifl0T0 e Hafi-npocraTa 
CTpyKTypa ot B"b3Mo>KHMTe m c Hero ce pa6oTM Hafi-JiecHO. 

C/ieflBa fla M36epeM CTpyKTypaTa, b kohto me cbxpaHHBaMe eflHO ot noflMHo- 
wecTBaTa, komto reHepi/ipaMe, npi/iMepHo {Mope, Kecj)}. Othobo cm 3aflaBaMe 
Btnpoca KaKBM ca onepaunnTe, komto M3B"bpujBaMe Btpxy TaKOBa noflMHowe- 
ctbo ot flyMM. OnepauuMTe ca npoBepKa 3a cbmecTByBaHe na e/ieMeHT v\ 
Ao6aBflHe Ha eneMenr, Ha/in? Koa CTpyKTypa pea/iM3npa 6"bp30 Ta3M flBOMKa 
onepauuM? MacuBMTe v\ cnncbUMTe He TbpcaT 6"bp30, pe^HnunTe cbxpaHHBaT 
flBOMKM k/ik)4-ctomhoct, KoeTO He e Haujufl c/iy^aM. OcTaHa fla BMflMM CTpyK- 
TypaTa MHowecTBO. Tfl noflfl"bp>Ka 6"bp30 TbpceHe v\ 6"bp30 flo6aBHHe. Koa 
MMn/ieMeHTaunfl fla M36epeM - TreeSet m/im HashSet? HflMaMe M3MCKBaHe 3a 
copTupaHe Ha flyMMTe no a36y4eH pefl, TaKa 4e M36npaMe no-6"bp3aTa 
MMn/ieMeHTaunfl - HashSet. 

OcTaHa fla M36epeM ome eflHa CTpyKTypa ot flaHHM - CTpyKTypaTa, b kohto 
cbxpaH^BaMe CbBKynHOcr ot noflMHO>KecTBa OTflyMM, npuMepHo: 

{Mope, 6npa}, {Mope, napn}, {Mope, Kedp}, {6npa, napn}, {6npa, Kecj)}, 
{napn, Kecj)} 

B T33M CTpyKTypa Tpa6Ba fla MoxeM fla flo6aBHMe, KaKTO m fla o6xo>KflaMe 
e/ieMeHTMTe v\ nocneflOBaTe/iHO. Ha Te3M M3MCKBaHMfl OTroBapaT crpy kty p v\ Te 
cnncbK, cTeK, onawKa v\ MHO>KecTBO. B"bB BcaKa ot tax MOweM fla ,qo6aBflMe 
6"bp30 m fla o6xo>KflaMe e/ieMeHTi/rre m. Ako pa3meflaMe BHMMaTe/iHO a/iropn- 
TbMa 3a reHepupaHe Ha noflMHoxecTBaTa, me 3a6e/ie>KMM, <-\e bchko ot tax ce 
o6pa6oTBa b ctm/i "nptB reHepupaH, nptB o6pa6oTeH". I~Ioam HO>KecTBOTo, 
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KoeTo ntpBO e 6mio no/iy^eHO, ntpBO ce o6pa6oTBa m ot Hero ce no/iy^aBaT 
noflMHo>KecTBaTa c 1 e/ieMeHT noBe^e, Ha/in? GneflOBaTe/iHO Ha Haujua 
a/iropnTbM HaM-T04H0 me nacHe CTpyKTypaTa ot flaHHM onawKa. Mo>KeM fla 
onuiueM a/iropnTbMa TaKa: 

1. 3ano4BaMe oTonawKa, cbfltpwama npa3HOTo m Ho>KecTBO {}. 

2. B3MMaMe nopeflHua e/ieMem" subset ot onawKaTa v\ KbM Hero ce 
onuTBaMe fla flo6aBMM BceKM e/ieMeHT ot S, komto He ce cbfltpwa b 
subset. Pe3y/iTaTbT e mhokcctbo, KoeTO flo6aBHMe KbM onawKaTa. 

3. noBTapflMe noc/ieflHaTa cTbnKa flOKaTo onawKaTa cBtpiun. 

Bn>KflaTe, 4e c pa3C"b>KfleHMfl cTurHaxMe flo K/iaci/mecKi/m a/iropnTbM "TbpceHe 
b LunpnHa". C/iefl KaTo 3HaeM KaKBM cTpyKTypn ot flaHHM fla M3no/i3BaMe, 
MMn/ieMeHTaunflTa cTaBa 6"bp30 m ziecHo. Eto KaK 6m Mor/ia fla M3r/ie>Kfla th: 



String [] words = { "Mope", "6wpa", "napn", "Ke$"}; 
Queue<Set<String>> subsetsQueue = new LinkedList<Set<String>> ( ) ; 
Set<String> emptySet = new HashSet<String> ( ) ; 
subsetsQueue .offer (emptySet) ; 
while (! subsetsQueue . isEmpty () ) { 

Set<String> subset = subsetsQueue . poll () ; 
System. out .print In (subset) ; 
for (String element : words) { 

if (! subset . contains ( element) ) { 

Set<String> newSubset = new HashSet<String> ( ) ; 
newSubset . addAll (subset) ; 
newSubset . add ( element) ; 
subsetsQueue .offer (newSubset) ; 

} 

} 

} 



Ako M3n"b/iHi/iM ropHMfl KOfl, me ce y6eflMM, 4e 
noflMHO>KecTBa Ha S, ho hakom ot tax rn 
M3me>Kfla He CMe ce ceTM/in 3a noBTopeHMATa. 

fla HOMepupaMe flyMMTe no TexHMTe MHfleKcn: 

Mope -> 0 
6npa -¥ 1 
napn -> 2 
Kecj) -> 3 

noHe>Ke noflMHO>KecTBaTa {1, 2, 3} v\ {2, 1, 3} ca BCbiflHOCT eflHO v\ cbiflo 
noflM Ho>KecTBo, 3a fla HAMaMe noBTopeHna, me Ha/io>Ki/iM M3MCKBaHeT0 fla 
reHepupaMe caMo noflMHo>KecTBa, b komto MHfleKCMTe ca noflpefleHM no 
ro/ieMMHa. Mo>KeM BMecTO m HO>KecTBa ot flyMM fla na3MM m HoxecrBa ot 
MHfleKcn, Ha/in? B Te3M MHo>KecTBa ot MHfleKcn hm Tpa6BaT flBe onepaunn: 
Ao6aBflHe Ha MHfleKc v\ B3MMaHe Ha HaM-ro/ieMna MHfleKc, 3a fla flo6aBHMe 



tom reHepupa ycnewHo bcm^km 
reHepupa no hakojiko nvm. 
KaK MO>KeM fla rn M36erHeM? 
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caMO MHfleKcn, no-ro/ieMM ot Hero. O^eBMflHO Hashset Be^e He hm Btpiun 
pa6oTa, ho MO>KeM ycnewHO aa no/i3BaMe ArrayList, b komto e/ieMeHTMTe ca 
HapefleHM no ro/ieMMHa v\ HaM-ro/ieMna e/ieMeHT no ecTecTBeH Ha^MH e 
nocnefleH b cnncbKa. 

B KpaMHa cMeTKa Haujua a/iropurbM flo6nBa cneflHaTa qbopMa: 

1. HeKa N e 6poa e/ieMeHTM b S. 3ano4BaMe ot onawKa, cbfltpwama 
npa3HMfl cni/icbK {}. 

2. B3MMaMe nopeflHua e/ieMem" subset ot onawKaTa. HeKa start e nav\- 
ro/ieMMfl MHfleKc b subset. K^m subset flo6aBAMe bcm^km MHfleKcn, 
komto ca no-ro/ieMM ot start v\ no-Ma/iKM ot N. B pe3y/iTaT no/iynaBaMe 
HAKo/iKo hobm noflM Ho>KecTBa, komto flo6aBAMe K"bM onaiuKaTa. 

3. rioBTapflMe noc/ieflHaTa cTbnKa flOKaTo onawKaTa cBtpiun. 
Eto KaK M3me>Kfla pea.ni/i3aui/mTa Ha hobi/ia a/iropnTbM: 



import java.util.*; 

public class Subsets { 

private static String [] words = 
{"Mope", "6wpa", "napw", "Ke$"}; 

public static void main ( String [ ] args) { 
Queue<ArrayList<Integer>> subsetsQueue = 

new LinkedList<ArrayList<Integer>> ( ) ; 
ArrayList<Integer> emptySet = new ArrayList<Integer> ( ) ; 
subsetsQueue . of fer (emptySet) ; 
while (! subsetsQueue . isEmpty () ) { 

ArrayList<Integer> subset = subsetsQueue .poll () ; 

prin t ( subset ) ; 

int start = -1; 

if ( subset . size ( ) > 0) { 

start = subset . get (subset . size () -1 ) ; 

} 

for (int index = start+1; index < words. length; index++) { 
ArrayList<Integer> newSubset = 

new ArrayList<Integer> ( ) ; 
newSubset . addAll (subset) ; 
newSubset . add ( index) ; 
subsetsQueue .offer (newSubset) ; 

} 

} 

} 

private static void print (ArrayList<Integer> subset) { 
System . out .print (" [ "); 
for (int i=0; i<subset . size ( ) ; i++) { 
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int index = subset .get (i) ; 




System. out .print (words [index] + " ' 


') ; 


} 




System . out .print In ( " ] " ) ; 




} 




} 





Ako M3n"b/i hum nporpaMaTa, me no/iy-ii/iM o^aKBaHMfl pe3y/iTaT: 



[ ] 



Mope 


] 




6wpa 


] 




napM 


] 




Ke$ 






Mope 


Sup a 


] 


Mope 


napM 


] 


Mope 


Ke$ ] 




6wpa 


napM 


] 


Qvipa 


Ke$ ] 




napM 


Ke$ ] 




Mope 


Sup a 


napM ] 


Mope 


6npa 


Ke$ ] 


Mope 


napM 


Ke$ ] 


6npa 


napM 


Ke$ ] 


Mope 


Qvipa 


napw Ke$ ] 



noflpe>KflaHe Ha cryfleHTM 

flafleH e Te kcto b dpav\n, cbfltpwam flaHHi/rre 3a rpyna cryfleH™ v\ KypcoBeTe, 
komto Te M3y4aBaT. Oafi/ivr i/i3r/ie>Kfla no cneflHi/m Ha^MH : 



KMpMJl 


HBaHOB 


Java 


MMjieHa 


CTe$aHOBa 


PHP 


BjiaroM 


MBaHOB 


Java 


IleTtp 


MBaHOB 


Linux 


de$Ka 


BacMjieBa 


C++ 


MMjieHa 


BacMjieBa 


Java 



fla ce Hanniue nporpaMa, kohto OTne^aTBa bcm^km KypcoBe v\ 3a BceKM ottax 
CTyfleHTMTe, komto ca vv\ 3annca/in, noflpefleHM ntpBO no 4)aMM/iMfl, cneflTOBa 
no MMe (aKO dpaMi/i/ii/ii/iTe cbBnaflaT). 



3afla4aTa M0>KeM fla pea/iM3npaMe 4pe3 xeiu-Ta6/iML4a, kohto no MMe Ha Kypc 
na3M cnnc"bK ot cryfleH™. M36npaMe xeiu-Ta6/iML4a, 3amoTo b Hea MoweM 
6"bp30 fla TbpcuM no MMe Ha Kypc. 

3a fla i/i3 n"b/iH i/i m yc/ioBneTo 3a noflpefl6a no cfiaMM/iMfl v\ MMe, npi/i oTne^aTBa- 
HeTO Ha CTyfleHTMTe ot BceKM Kypc me Tpa6Ba fla copTupaMe cbOTBeTHna 
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cnncbK. flpyrnflT BapnaHT e fla no/i3BaMe TreeSet 3a cryfleHTMTe ot BceKM 
Kypc (noHe>Ke tom BvrpeujHO e copTupaH), ho noHe>Ke MO>Ke fla MMa CTyfleHTM 
c eflHaKBM MMeHa, Tpa6Ba fla no/i3BaMe TreeSet<List<string». CTaBa 
cjiokho. M36npaMe no-/iecHMfl BapnaHT - fla no/i3BaMe ArrayList<student> 
m fla ro copTupaMe npeflu fla ro OTne^aTaMe. 

ripn BCM4KM c/iy^an me Tpa6Ba fla pea/iM3npaMe i/iHTepdpefica Comparable, 3a 
fla flecfiMHMpaMe Hapefl6aTa Ha e/ieMeHTi/rre ot Tun student cnopefl ycnoBi/ieTo 
Ha 3afla4aTa. Heo6xoflMMo e rrbpBO fla cpaBHABaMe dpaMmii/mTa m npn eflHaKBa 
4)aMM/iMfl fla cpaBHABaMe MMeTo. HeKa flecfiMHupaMe K/iaca Student v\ MMn/ie- 
MeHTupaMe comparabie<student>. no/iy^aBaMe Heiflo TaKOBa: 



public class Student implements Comparable<Student> { 
private String firstName; 
private String lastName; 

public Student (String firstName, String lastName) { 
this . firstName = firstName; 
this . lastName = lastName; 

} 

public String getNameO { 

return this . firstName + " " + this . lastName ; 

} 

public int compareTo (Student student) { 

int result = this . lastName . compareTo (student . lastName) ; 
if (result == 0) { 

result = this . firstName . compareTo ( student . firstName) ; 

} 

return result; 

} 

@Override 

public String toStringO { 

return firstName + " " + lastName; 

} 

} 



Cera Be^e MO>xeM fla HanniueM KOfla, komto npo^nTa cryfleHTi/iTe m TexHMTe 
KypcoBe m rn 3anncBa b xeiu-Ta6/iML4a, kohto no MMe Ha Kypc na3M cnncbK etc 

CTyfleHTMTe B T03M Kypc (HashMap<String, ArrayList<Student»). C/iefl 

TOBa Be^e e jiecHO - MTepupaMe no KypcoBeTe, copTupaMe CTyfleHTMTe v\ rn 
OTne^aTBaMe: 



// Read the file and build the hash-table of courses 
HashMap<String, ArrayList<Student>> courses = 
new HashMap<String, ArrayList<Student>> ( ) ; 
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Scanner input = 

new Scanner(new File ("Students .txt") f "windows-1251" ) ; 
try { 

while (input .hasNext () ) { 

String line = input . nextLine () ; 

String [] studentEntry = line . split (" \\ s* \\ | \ \s *") ; 
String firstName = studentEntry [ 0 ] ; 
String lastName = studentEntry [ 1 ] ; 
String course = studentEntry [2 ] ; 

ArrayList<Student> students = courses . get ( course ) ; 

if (students == null) { 

// New course -> create a list of students for it 
students = new ArrayList<Student> ( ) ; 
courses . put ( course , students); 

} 

Student student = new Student ( firstName, lastName); 
students .add (student) ; 

} 

} finally { 

input . close ( ) ; 

} 

/ / Print the courses and their students 
Set<String> coursesNames = courses . keySet () ; 
for (String course : coursesNames) { 

System . out .println ( "Course " + course + ":"); 

ArrayList<Student> students = courses . get ( course ) ; 

Student [] studentsArr = 

students .toArray (new Student [students . size () ] ) ; 

Arrays . sort ( studentsArr) ; 

for (Student student : studentsArr) { 
System. out .printf ( "\t%s\n" , student) ; 

} 

} 



ripuMepHMflT KOfl 4eTe cTyfleHTMTe ot dpawna students.txt m napcBa pe,qo- 
BeTe My no pery/iapHi/ifl i/i3pa3 "\s*\|\s*", t. e. no/i3Ba 3a pa3fle/iMTe/i 
BCM4KM BepTMKa/iHM 4ep™, eBeHTya/iHO npeflxo>KflaHM m c/ieflBaHM ot He3a- 
flt/i^MTe/iHO npa3H0 npocTpaHCTBO. C/iefl npo^nTaHeTO Ha BceKM cryqeHT ce 
npoBep^Ba xeiu-Ta6/iMLiaTa fla/in cbfltpwa HeroBna Kypc. Ako KypcbT e HaMe- 
peH, cryqeiHTbT ce flo6aBH KbM cni/icbKa etc cryfleH™ 3a T03M Kypc. Ako 
Kypcvr He e HaMepeH, ce cb3flaBa hob cni/icbK, KbM Hero ce flo6aBH cryaeHTa 
m cni/icbKvr ce 3anncBa b xeiu-Ta6/iML4aTa nofl Kn\o<-\ MMeTo Ha Kypca. 

OTne^aTBaHeTO Ha KypcoBeTe v\ cryqeHTi/iTe e npocTO. Ot xeiu-Ta6/iML4aTa ce 
MSB/innaT BCM4KM KnK)40Be. ToBa ca MMeHaTa Ha KypcoBeTe. 3a BceKM Kypc ce 
M3B/iM4a cnncbK ot cTyfleHTMTe My. Cni/icbKvr ce npeBptma b MacuB, 3a fla 
MO>Ke fla ce copTupa c Arrays. sort () . CopTupaHeTo ce M3B"bpujBa, KaKTO e 
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flecjDMHupaHO b KOMnapaTopa Ha K/iaca student - rrbpBO no cjDaMM/infl, a npn 
eflHaKBM cfiaMM/iMM - no MMe. HaKpaa copTupaHMTe cryfleH™ ce OTne^aTBaT 
4pe3 npeflecjDMHupaHMfl b tax BnpTya/ieH MeTOfl toString(). Eto KaK 
M3me>Kfla M3xofl"bT ot ropHaTa nporpaMa: 



Course Linux: 
neTtp MBaHOB 

Course PHP: 

MmieHa CTe$aHOBa 

Course C++: 

CTe$Ka BacnneBa 

Course Java: 

MmieHa BacuneBa 
BjiaroM MBaHOB 

KMpMJl MBaHOB 



noflpe>KflaHe Ha Te/ie4>OHeH yKa3aTe/i 



flafleH e Te kcto b dpawn, komto cbfltpwa MMeHa Ha xopa, TexHi/rre rpaflOBe m 
Te/iecjDOHM. Oafi/ivr M3me>Kfla no cneflHi/ifl Ha4i/iH : 



Knpo 


BapHa 


052 / 23 45 67 


Ilenio 


Co$Mjg 


02 / 234 56 78 


Mhmm 


IljIOBflMB 


0888 / 22 33 44 


JTmjim 


Co$Mjg 


0899 / 11 22 33 


flaHM 


BapHa 


0897 / 44 55 66 



fla ce Hani/iLue nporpaMa, kohto ome^aTBa bcm^km rpaflOBe no a36y4eH pefl i/i 
3a BceKM ot tax OTne^aTBa bcm^km MMeHa Ha xopa no a36y4eH pefl v\ 
CbOTBeTHMS MM Te/iecjDOH. 



3afla4aTa mokcm fla pewi/iM no mhoto Ha^MHn, Hanpi/iMep KaTO copTi/ipaMe no 
flBa KpnTepua: Ha ntpBO Macro no rpafl v\ Ha btopo Macro no Te/iecJ)OH v\ cnefl 
TOBa OTne^aTaMe Te/iecjDOHHua yKa3aTe/i. 

HeKa, o6a4e pewi/iM 3afla4aTa 6e3 copTupaHe, KaTO i/i3no/i3BaMe craHflapTHi/iTe 
cTpyKTypn ot flaHHM b Java. McKaMe fla MMaMe b copTupaH bma rpaflOBeTe. 
ToBa 03Ha4aBa, <-\e Tpa6Ba fla no/i3BaMe cTpyKTypa, koato fl"bp>Ki/i e/ieMeHTi/rre 
cm b copTupaH BMfl. TaKaBa e 6a/iaHcnpaHOTO fltpBO - TreeSet m/im TreeMap. 
noHewe BceKM 3annc ot Te/iecjDOHHua yKa3aTe/i cbfltpwa ocBeH rpafl i/i flpyrn 
flaHHM, e no-yflo6HO fla MMaMe TreeMap, komto no k/ik)4 MMe Ha rpafl na3M 
cnncbK ot xopa i/i TexHi/iTe Te/iecjDOHM. noHexe MCKaMe cni/icbKvr Ha xopaTa 3a 
BceKM rpafl fla e copTupaH no MMeHaTa Ha xopaTa, mokcm othobo fla 

nO/13BaMe TreeMap. KaTO K/1K34 MO>KeM fla fltpXMM MMe Ha 40BeK, a KaTO 

ctomhoct - HeroBMAT Te/iecj)OH. B KpaMHa cMeTKa no/iy^aBaMe cTpyKTypaTa 

TreeMap<String, TreeMap<String, String». C/ieflBa npMMepHa MMn/ie- 

MeHTaunfl, koato noKa3Ba KaK MoweM fla peiuuM 3afla4aTa c Ta3M CTpyKTypa: 
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// Read the file and build the phone book 
TreeMap<String, TreeMap<String, String» phonesByTown = 

new TreeMap<String, TreeMap<String, String>>(); 
Scanner input = new Scanner ( 

new FileCPhoneBook.txt"), "windows- 12 51 ") ; 
try { 

while (input . hasNext () ) { 

String line = input . nextLine () ; 

String [] phoneBookEntry = line . split (" \\ s* \\ | \ \s *") ; 
String name = phoneBookEntry [ 0 ] ; 
String town = phoneBookEntry [ 1 ] ; 
String phone = phoneBookEntry [ 2 ] ; 

TreeMap<String, String> phoneBook = phonesByTown . get (town) ; 

if (phoneBook == null) { 

// This town is new. Create a phone book for it 
phoneBook = new TreeMap<String, String>(); 
phonesByTown .put (town, phoneBook) ; 

} 

phoneBook. put (name, phone); 

} 

} finally { 

input . close ( ) ; 

} 

/ / Print the phone book by towns 
Set<String> towns = phonesByTown . keySet () ; 
for (String town : towns) { 

System . out .println ( "Town " + town + ":"); 

TreeMap<String, String> phoneBook = phonesByTown . get (town) ; 
for (Map . Entry<String, String> entry : phoneBook . entrySet () ) { 

String name = entry . getKey () ; 

String phone = entry . getValue () ; 

System. out .printf ( "\t%s - %s\n", name, phone); 

} 

} 



Ako M3n"b/iHMM T03M KOfl c Bxofl npuMepHMfl Te/iecJ)OHeH yKa3aTe/i, me no/iy^MM 
o^aKBaHMfl pe3y/iTaT: 



Town BapHa : 

flaHH - 0897 / 44 55 66 
Kwpo - 052 / 23 45 67 

Town IljioBflMB: 

Mmmm - 0888 / 22 33 44 

Town Co$Ma : 

JImjtm - 0899 / 11 22 33 
nemo - 02 / 234 56 78 



DiaBa 19. CrpyKTypw OTflaHHM - cbnocraBKa v\ npenoptKM 725 



"TbpceHe b Te/ie4>OHeH yKa3aTe/i 

flafleH e Te/iedpoHeH yKa3aTe/i, 3anncaH b Te kcto b dpafi/i, komto cbfltpwa 
MMeHa Ha xopa, TexHMTe rpaflOBe v\ Te/iedpoHM. MMeHaTa Ha xopaTa MoraT fla 

6"bflaT B"bB CjDOpMaT Ma/IKO MMe M/1M npflKOp M/1M l/IMe + CjDaMM/lMa M/1M MMe + 

npe3MMe + dpaMmiMH. Oafi/ivr MMa c/ieflHua bma: 



KMpO KMpOB 


BapHa 


052 / 23 45 67 


MyHflbo 


Co$wfl 


02 / 234 56 78 


Knpo KnpoB MBaHOB 


IljIOBflMB 


0888 / 22 33 44 


JlMJIM MBaHOBa 


ColjlMH 


0899 / 11 22 33 


Knpo 


IljieBeH 


064 / 88 77 66 


Knpo 6wpaTa 


BapHa 


0897 / 44 55 66 


Knpo 


ILneBeH 


0897 / 44 55 66 



B"b3M0>KH0 e fla MMa hakojiko flyujn, 3anncaHM nofl eflHO i/i cbmo n^e, flopn i/i 
ot eflMH m c"biu rpafl. B"b3Mo>KHO e hakom fla MMa hakojiko Te/iedpoHa v\ b TaicbB 
cny<-\av\ tow ce M3nncBa hakojiko nvm B"bB BxoflHMfl dpafi/i. Te/iedpoHHi/iflT 
yKa3aTe/i Mowe fla 6"bfle flocra ro/iflM (ao 1 000 000 3annca). 



flafleH e dpafi/i cbc 3aaBKM 3a TbpceHe. 3aaBKMTe ca flBa BMfla: 

TbpceHe no MMe / np^Kop / npe3MMe / dpaMi/mi/ifl. 3aflBKaTa MMa BMfla 

list (name) . 

TbpceHe no MMe / np^Kop / npe3MMe / dpaMi/mi/m + rpafl. 3aaBKaTa MMa 

BMfla find (name , town). 
Eto npuMepeH dpafi/i cbc 3aflBKn: 



list (Knpo) 

find (nemo, Co^ma) 

list (JImjtm) 

list (KnpoB ) 

find (MBaHOB, njiOBflMB) 

list (Ba6a) 



3afla4aTa e no flafleH Te/iedpoHeH yKa3aTe/i m dpawn etc 3aaBKi/i fla ce BtpHaT 
BCM4KM OTroBopn Ha 3aflBKMTe 3a TbpceHe. 3a BCHKa 3aaBKa fla ce M3Befle 
cnnc"bK ot 3anncnTe b Te/iedpoHHi/ia yKa3aTe/i, komto v\ cbOTBeTCTBaT v\nv\ "Not 
found", aKo 3aaBKaTa He HaMupa hmlao. 3aaBKMTe MoraT fla ca ro/iaM 6poM 
(npuMepHO 50 000). 

Ta3M 3afla4a He e TO/iKOBa ziecHa, ko/ikoto npeflxoflHMTe. Eaho ziecHO 3a 
pea/iM3aunfl peiueHne e npn bca Ka 3aaBKa fla ce cKaHi/ipa ue/inaT Te/iedpoHeH 
yKa3aTe/i v\ fla ce M3Ba>KflaT bcm^km 3anncn, b komto v\na cbBnafleHna c 
TbpceHaTa MHdpopMaunfl. ToBa, o6a4e me pa6oTM 6aBHO, 3amoTO 3anncnTe 
MoraTfla ca mhoto m 3aflBKi/rre MoraTfla ca mhoto. Heo6xoflMMO e fla HaMepuM 
Ha4MH fla TbpcuM 6"bp30, 6e3 fla cKaHnpaMe BceKM n"bT nenwn Te/iedpoHeH 
yKa3aTe/i. 
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B xapTneHMTe Te/iecjDOHHM yKa3aTe/in Te/iecjDOHMTe ca flafleHM no MMeHaTa Ha 
xopaTa, noflpefleHM b a36y4eH pea. CopTupaHeTo ha Ma fla hm noMorHe, 
3aiuoTO hakom Moxe fla Tbpci/i no MMe, flpyr no cjDaMM/ina, a TpeTM - no np^Kop 
m MMe Ha rpafl. Hue Tpa6Ba fla MoweM fla TbpcuM no bcm^ko TOBa. B"bnpocvr e 
KaKfla ro HanpaBMM? 

Ako nopa3Cb>KflaBaMe Ma/iKO, me ce y6eflMM, <-\e b 3afla4aTa ce M3ncKBa 
TbpceHe no bca Ka ot flyMMTe, komto ce cpeiflaT b ntpBaTa KO/iOHa Ha Te/ie- 
cj)OHHna yKa3aTe/i v\ eBeHTya/iHo no KOM6nHaunflTa flyMa ot ntpBaTa KO/iOHa m 
rpafl ot BTopaTa KO/iOHa. 3HaeM, <-\e HaM-6"bp30To TbpceHe, KoeTo MoweM fla 
pea/iM3npaMe, ce npaBM c xeuj-Ta6/iMLia. B^npocvr e KaKBO fla M3no/i3BaMe 3a 
K/U04 M KaKBO fla M3no/i3BaMe 3a ctomhoct b xeLu-Ta6/iMuaTa. 

fla/in n"bK fla He no/i3BaMe hhko/iko xeuj-Ta6/iML4M: eflHa 3a TbpceHe no 
ntpBaTa flyMa ot ntpBaTa KO/iOHa, oiue eflHa 3a TbpceHe no BTopaTa KO/iOHa, 
eflHa 3a TbpceHe no rpafl v\ t.h. Ako ce 3aMnc/iMM oifle Ma/iKO, me cm 3aflafleM 
Btnpoca - 3aifl0 ca mm hhko/iko xeiu-Ta6/iML4M? He Mowe /im fla TbpcMM caMo b 
eflHa xeiu-Ta6/iML4a. Ako MMaMe 'TleTbp MBaHOB", b Ta6/iMuaTa me c/io>kmm nofl 
KnK)4 "neTbp" HeroBMfl Te/iecjx)H m cbmeBpeMeHHo nofl k/ik)^ "MBaHOB" cbiflMa 
Te/iecjDOH. Ako hakom TbpcM eflHa ot flBeTe flyMM, me HaMepM Te/iecj)OHa Ha 
neTbp. 

flo TyK flo6pe, o6a4e KaK me TbpcMM no MMe m no rpafl, npMMepHo "neTbp ot 
BapHa"? B"b3M0>KH0 e ntpBO fla HaMepMM bcm>hkm c MMe "neTbp" m ot tax fla 
OTne^aTaMe caMO Te3M, komto ca ot BapHa. ToBa me pa6oTM, ho aKO mmb 
mhoto xopa c MMe neTbp, TbpceHeTO no rpafl me e 6aBHO. ToraBa 3amo He 
HanpaBMM xeiu-Ta6/iMLia no k/ik)4 MMe Ha 40BeK m ctomhoct flpyra xew- 
Ta6/iMua, koato no rpafl Bp"bma cnMCbK ot Te/iecj)OHM? ToBa 6m Tpa6Ba.no fla 
pa6oTM. Hemo noflo6HO npaBMXMe b npeflxoflHaTa 3afla4a, Ha/iM? 

XpyMBa hm Hemo ome no-yMHO. He Mowe /im b maBHaTa xeLu-Ta6/iMua 3a 
Te/iecjDOHHMfl yKa3aTe/i fla c/io>kmm nofl k/iiom "neTbp ot BapHa" Te/ie<JpoHMTe Ha 
bcm4km, komto ce Ka3B3T neTbp m ca ot BapHa? M3me>Kfla TOBa me peiuM 
npo6/ieMa m me MO>KeM fla M3no/i3BaMe caMO eflHa xeLu-Ta6/iMua 3a bcm>hkm 
TbpceHMa. 

B KpaMHa cMeTKa cTMraMe flo c/ieflHMa a/iropMTbM: HeTeM pefl no pefl rene- 
(JpoHHMfl yKa3aTe/i m 3a BcaKa flyMa ot mmcto Ha 40BeKa di, d 2 , d k m 3a 
BceKM rpafl t ,qo6aBflMe TeKymna 3anMc ot yKa3aTe/ifl nofl c/ieflHMTe K/iK)40Be: 
di, d 2 , d k , "di ot t", "d 2 ot t", "d k ot t". 3a fla MOxeM fla TbpcMM 
6e3 3Ha4eHMe Ha perMCTbpa (maBHM m/im Ma/iKM 6yKBM), npaBM npeflBa- 

pMTe/lHO BCM4KM 6yKBM Ma/1 KM. C/iefl TOBa TbpceHeTO e TpMBMa/lHO - npocTO 

TbpcMM b xeiu-Ta6/iML4aTa noflafleHaTa flyMa m/im ara hm noflaflaT flyMa d m 
rpafl t, TbpcMM no k/ik)4 "d ot t". noHewe 3a eflMH m cbm k/ik)4 Mowe fla MMa 
mhoto Te/iecjDOHM, no/i3BaMe 3a ctomhoct cnMCbK ot cmmbo/ihm h M30Be 
(ArrayList<string>). HeKa pa3r/ieflaMe eflHa MMn/ieMeHTauMa Ha onMcaHMa 
a/iropMTbM: 
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import j ava . io . * ; 
import java.util.*; 

public class PhoneBookFinder { 

private static final String PHONE_BOOK_FILE = "PhoneBook.txt"; 
private static final String QUE I RE S_ FILE = "Queries.txt"; 

public static void main ( String [ ] args) throws IOException { 
HashMap<String, ArrayList<String» phoneBook = 

readPhoneBook ( PHONE_BOOK_FILE) ; 
processQueries (QUEIRES_FILE, phoneBook) ; 

} 

private static HashMap<String, ArrayList<String>> 
readPhoneBook ( String fileName) throws FileNotFoundException { 
HashMap<String, ArrayList<String>> phoneBook = 

new HashMap<String, ArrayList<String>> ( ) ; 
Scanner input = 

new Scanner (new File (fileName) , "windows-1251" ) ; 
try { 

while (input .hasNext () ) { 

String entry = input . nextLine () ; 
String [] phoneBookEntry = 

entry. split ( "\\s*\\ |\\s*") ; 
String names = phoneBookEntry [ 0 ] ; 
String town = phoneBookEntry [ 1 ] ; 
String[] nameTokens = names . split (" \ \s+" ) ; 
for (String name : nameTokens) { 

addToPhoneBook (phoneBook, name, entry); 

String nameAndTown = 

combineNameAndTown (town, name) ; 

addToPhoneBook (phoneBook, nameAndTown, entry); 

} 

} 

} finally { 

input . close ( ) ; 

} 

return phoneBook; 



private static String combineNameAndTown ( 
String town, String name) { 
return name + " ot " + town; 

} 

private static void addToPhoneBook ( 

HashMap<String, ArrayList<String» phoneBook, 
String name, String entry) { 
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name = name . toLowerCase () ; 

ArrayList<String> entries = phoneBook. get (name) ; 
if (entries == null) { 

entries = new ArrayList<String> ( ) ; 

phoneBook . put (name , entries); 

} 

entries . add ( entry) ; 



private static void processQueries (String fileName, 
HashMap<String, ArrayList<String>> phoneBook) 
throws IOException { 

Scanner input = 

new Scanner (new File (fileName) , "windows-1251" ) ; 

try { 

while (input .hasNext () ) { 

String query = input . nextLine () ; 
processQuery (phoneBook, query); 

} 

} finally { 

input . close ( ) ; 

} 

} 

private static void processQuery (HashMap<String, 

ArrayList<String» phoneBook, String query) { 

if (query. startsWith ("list (") ) { 
String name = query . substring ( 

" list (". length ( ) , query . length ( ) -1 ) ; 
name = name. trim () . toLowerCase () ; 
printAHMatches (name, phoneBook) ; 
} else if (query . startsWith ( "find (") ) { 
int commalndex = query . indexOf (',') ; 
String name = query . substring ( 

" find (". length () , commalndex); 
name = name. trim () . toLowerCase () ; 
String town = query . substring ( 

commalndex+l , query . length () -1 ) ; 
town = town. trim () .toLowerCase () ; 

String nameAndTown = combineNameAndTown (town, name); 
printAHMatches (nameAndT own, phoneBook) ; 
} else { 

System. out .println (query + " is invalid command!"); 

} 

} 

private static void printAHMatches ( String key, 

HashMap<String, ArrayList<String» phoneBook) { 
List<String> allMatches = phoneBook . get ( key) ; 
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if (allMatches != null) { 

for (String entry : allMatches) { 
System. out .print In (entry) ; 

} 

} else { 

System . out .print In ( "Not found ! " ) ; 

} 

System . out .print In ( ) ; 

} 

} 



ripn n po 4 MTa h eTo Ha Te/iecfiOHHi/m yKa3aTe/i 4pe3 pery/iapeH M3pa3 ot Hero ce 
M3B/iM4aT TpnTe ko/iohm (nMe, rpafl m Te/ie(Jx)H) ot BceKM HeroB pefl. C/iefl 
TOBa MMeTo ce pa3fle/ia Ha flyMi/i m BCflKa ot flyMi/rre ce ,qo6aBfl b xew- 
Ta6/inuaTa. flont/iHMTe/iHO ce flo6aBH v\ BCflKa flyMa, KOM6nHnpaHa c rpafla 
(3a fla MO>KeM fla TbpcuM no flBOMKaTa MMe + rpafl). 

CneflBa BTopaTa nacT Ha a/iropnTbMa - Msnt/iHeHkieTO Ha KOMaHflMTe. B Hea 
c^afi/ivr c KOMaHflMTe ce 4eTe pefl no pefl v\ BCflKa KOMaHfla ce o6pa6oTBa. 
06pa6oTKaTa BK/no^Ba napcBaHe Ha KOMaHflaTa, M3B/iM4aHeT0 Ha MMe m/im MMe 
m rpafl ot nes\ v\ TbpceHe no flafleHOTo MMe v\nv\ MMe, KOM6nHnpaHO c rpafla. 
TbpceHeTO ce M3B"bpujBa flupeKTHo b xeiu-Ta6/iML4aTa, kohto ce cb3flaBa npn 
npo4MTaHe Ha Te/iecJjOHHMfl yKa3aTe/i. 3a fla ce nrHopupaT pa3/iMKMTe Me>Kfly 

Ma/1KM M T/iaBHM 6yKBM, BCM4KM K/lK)40Be B XeiJJ-Ta6/lMUaTa Ce fl06aBHT c 
Ma/1KM 6yKBM M npM TbpceHeTO K/lK)40BeTe Ce TbpCflT CbLflO C Ma/1 KM 6yKBM. 

kl36op Ha CTpyKTypii OTflaHHM - M3BOflM 

BuflflXTe, <-\e M36op"bT Ha noflxoflama CTpyKTypa ot flaHHM cm/iho 3aBncn ot 
KOHKpeTHaTa 3afla4a. noHHKora ce Ha/iara cTpyKTypnTe ot flaHHM fla ce 
KOM6nHnpaT m/im fla ce M3no/i3BaT eflHOBpeMeHHO hakojiko cTpyKTypn. 

Kora KaKBa crpyKTypa fla nofl6epeM 3aBncn Hatf-Be^e ot onepaum-rre, komto 
M3B"bpi±iBaMe, TaKa <-\e BMHarn cm 3aflaBam"e Btnpoca "KaKBM onepaunn Tpa6Ba 
fla M3n"b/iHflBa ecjjeKTMBHO CTpyKTypaTa, kohto mm Tpa6Ba". Ako 3HaeTe 
onepaunnTe, jiecHO MO>Ke fla cbo6pa3MTe koh CTpyKTypa vv\ nsnt/iHflBa nav\- 
ecjjeKTMBHO m cbiueBpeMeHHO e necna v\ yflo6Ha 3a no/i3BaHe. 

3a fla M36epeTe ecjjeKTMBHO CTpyKTypa ot flaHHM, Tpa6Ba ntpBO fla M3Mnc/iMTe 
a/iropnTbMa, komto me MMn/ieMeHTupaTe v\ cnep, TOBa fla noTbpcuTe noflxoflfl- 
iflMTe cTpyKTypn 3a Hero. 




TptirsaMTe BMHarii ot a/iropirrbMa kt»m crpyKTypirre ot flaHHM, 
a He o6paTHOTo. 
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ynpa>KHeHM5i 

1. Xeiu-Ta6/iML4MTe He no3Bo/ifl bqt b eflMH k/ikjm fla cbxpaHHBaMe noBe^e ot 
eflHa ctomhoct. KaK MO>Ke fla ce 3ao6nKO/in TOBa orpaHM4eHne? 

2. Pea/iM3npaMTe crpyKTypa ot flaHHM, kohto M3nb/iHHBa 6"bp30 cneflHMTe 2 
onepaunn: flo6aBHHe Ha ene^em; M3B/iM4aHe Ha HaM-Ma/iKua e/ieMeHT. 
CTpyKTypaTa Tpa6Ba fla no3BO/iaBa bk/i K) 4 Ba hcto Ha noBTapaiflu ce e/ie- 

MeHTM. 

3. Pea/iM3npaMTe CTpyKTypa ot flaHHM, kohto cbxpaHHBa tpomkm e/ieMeHTM ot 
BMfla (keyl, key2, value) v\ no3BO/iflBa fla TbpcuM 6"bp30 no kom fla e 
M3Me>Kfly flBaTa K/iK)4a. 

4. B eflHa ro/iflMa Bepura cynepMapKeTM ce npoflaBaT mm/imohm ctokm. BcaKa 
ot tax MMa yHMKa/ieH HOMep (6apK0fl), npoM3BOflMTe/i, HanMeHOBaHne v\ 
ueHa. KaKBa CTpyKTypa ot flaHHM Mo>KeM fla M3no/i3BaMe, 3a fla MoweM 
6"bp30 fla HaMepuM bcm^km ctokm, komto cTpy BaT Me>Kfly 5 m 10 /ieBa? 

5. Pa3nncaHneT0 Ha flafleHa KOHrpecHa 3a/ia npeflcraB/iaBa cnncbK ot 
c"b6nTna BtB dpopMaT [Ha^a/iHa flaTa m 4ac; KpafiHa flaTa m nac; 
HanMeHOBaHne Ha c"b6nTneTO]. KaKBM cTpyKTypn ot flaHHM MO>xeM fla 
no/i3BaMe, 3a fla MO>xeM 6"bp30 fla npoBepuM fla/in 3a/iaTa e CBo6oflHa b 
flafleH MHTepBa/i [Ha^a/iHa flaTa m 4ac; KpaMHa flaTa m 4ac]? 

6. npeflCTaBeTe cm, <-\e pa3pa6oTBaTe Tbpca L iKa b o6flBMTe 3a npofla>K6a Ha 
ko/im Ha CTapo, kohto o6nKa/ifl fleceTMHa cairra 3a o6hbm m c"b6npa ot tax 
bcmhkm o6abm 3a nocneflHMTe hako/iko roflMHM. C/iefl TOBa Tbpca4KaTa 
no3BO/iflBa 6"bp30 TbpceHe no eflMH mjim hako/iko KpnTepnn: MapKa, MOfle/i, 
UBAT, roflMHa Ha npon3BOflCTBO m ueHa. HflMaTe npaBO fla no/i3BaTe 
cucTeMa 3a ynpaB/ieHne Ha 6a3M ot flaHHM v\ Tpa6Ba fla pea/iM3npaTe 
co6cTBeHO MHfleKcupaHe Ha o6flBMTe b naMeira, 6e3 fla nuiueTe Ha TBbpflMH 
flMCK. ripn TbpceHe no ueHa ce noflaBa MMHMMa/iHa m MaKCMMa/iHa ueHa. 
ripn TbpceHe no roflMHa Ha npon3BOflCTBo ce 3aflaBa Ha^a/iHa m KpaMHa 
roflMHa. KaKBM cTpyKTypM ot flaHHM me no/i3BaTe, 3a fla ocMrypMTe 6"bp30 
TbpceHe no eflMH m/im hhkojiko KpMTepMsi? 

Peuietmsi n yrrbTBaHkm 

1. Mo>KeM fla M3no/l3BaMe HashMap<key, List<value». 

2. Mo>KeTe fla M3no/l3BaTe TreeSet<List<Integer» M HerOBMTe onepauMM 
add() m first () . 3afla4aTa MMa m flpyro peiueHMe - crpyKrypaTa ot flaHHM 
"flB0M4Ha nMpaMMfla" (binary heap). Mo>KeTe fla nponeTeTe 3a Hea ot 
YMKMneflMfl: http://en.wikipedia.org/wiki/Binary heap . 

3. H3no/i3BaMTe K0M6MHauMa oTflBe xeiu-Ta6/iML4M. 

4. Ako flbp>KMM cTOKMTe b TreeMap, KbfleTo 3a K/1K34 ce M3no/i3Ba ueHaTa, 
Mo>KeM fla M3no/i3BaMe MeTOfla subMap(5.0, 10. 001), 3a fla HaMepMM 
bcm4km ctokm, komto crpy BaT Me>Kfly 5 m 10 nesa. CTpaHHOTO e, 4e npM 
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TO3M MeTOfl flO/iHaTa rpaHnua ce 3aflaBa BK/iK)4MTe/iH0, a ropHaTa - 

M3K/1K) L IMTS/1H0. 

5. Mo>KeM fla KOHCTpyi/ipaMe flBe MHCTaHUMM Ha TreeMap<date , event>, KaTO 
eflHaTa na3M chdwrwrna no k/iiom Ha^a/maTa flaTa m 4ac, a flpyraTa na3M 
cbinnTe c"b6nTMfl no k/ik)4 Kpakma flaTa m 4ac. MoweM fla HaMepuM bcm^km 

C"b6MTMfl, KOMTO Ce C"bfl"bp>KaT 4aCTM4H0 M/1M M3UA/10 Me>Kfly flBa MOMeHTa OT 

BpeMeTo [start, end] no c/ieflHMfl Ha4MH : 

- HaMnpaMe bcm^km ch6v\rv\9\, 3aB"bpiuBaiflM c/iefl MOMeHTa start (4pe3 
MeTOfla subMapO). 

- HaMnpaMe bcm^km cb6i/rn/ifl, 3ano4Baifln npeflu MOMeHTa end (4pe3 
MeTOfla subMapO ). 

- Ako flBeTe MHo>KecTBa ot ch6v\jv\n MMaT o6lum e/ieMeHTM, to b 
TbpceHna MHTepBa/i ot BpeMe [start, end] 3a/iaTa e 3aeTa. B 
npoTMBeH c/iy^aM 3a/iaTa e cBo6oflHa. 

6. 3a TbpceHeTO no MapKa, MOfle/i i/i ubht MOweM fla M3no/i3BaMe no eflina 
xeiu-Ta6/iML4a, kohto Tbpcn no flafleH KpnTepuki i/i Bptma MHO>KecTBO ot 

KO/lkl (HashMap<String , HashSet<Car») . 

3a TbpceHeTO no rofli/ma Ha npoi/i3BOflCTBO i/i no ueHOBM fli/iana30H MO>xeM 

fla M3no/13BaMe TreeMap<String, HashSet<Car». Ta3M CTpyKTypa Lfle HM 

no3BO/in no flafleH flnana30H fla HaMepuM cbBKynHOcr ot m HO>KecTBa ko/im, 
komto B/iM3aT b Hero. Ako o6eflMHMM m HO>KecTBaTa, me no/iy^MM bcm^km 
ko/im b flafleH flnana30H (ueHOBM flnana30H m/im flnana30H 3a roflMHaTa Ha 

n pO M3 BOflCTBO ) . 

Ako TbpcuM no hhko/iko KpnTepua eflHOBpeMeHHO, MoweM fla M3B/ie4eM 
MHowecrBaTa ko/im, no ntpBua KpnTepnn, cnefl TOBa MHowecrBaTa ko/im no 
BTopufl KpnTepuM m t.h. HaKpaa MoweM fla HaMepuM ce^eHneTo Ha MHowe- 
CTBaTa . Ce^eHne Ha flBe MHowecrBa ce HaMupa, KaTO BceKM e/ieMeHT Ha no- 

Ma/IKOTO MHO>KeCTBO Ce TbpCM B nO-TO/lflMOTO MHO>KeCTBO. 

3a K/iaca Car me Tpa6Ba fla flecjDMHupaMe MeTOflMTe equals () v\ 
hashCode(), 3a fla MOxeM fla ro no/i3BaMe KaTO e/ieMeHT Ha MHowecrBO 
HashSet. MoweM fla M3no/i3BaMe cpeflCTBaTa Ha Eclipse 3a aBTOMaTi/mHO 
reHepupaHe Ha re3v\ MeTOflM. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



T/iaea 20. npnHi4nnn Ha 
o6eKTHO-opneHTiipaHOTO 
nporpaMMpaHe 



ABTOp 

Muxan/i Ctomhob 

B T33M TeMa... 

B HacToamaTa TeMa me ce 3ano3HaeM c npi/iHu,i/mi/iTe Ha o6eKTHo-opneHTnpa- 
hoto nporpaMMpaHe: Hac/ieflflBaHe Ha K/iacoBe v\ MMn/ieMeHTupaHe Ha MHTep- 
cfjeMCM, a6cTpaKuna Ha flaHHMTe v\ noBefleHneTo, Kancy/iauna Ha flaHHMTe m 
cKpuBaHe Ha MHcjDopMauna 3a MMn/ieMeHTaunaTa Ha K/iacoBeTe, no/iMMop- 

Cj)M3"bM M BkipTya/lHM MeTOflM. IHe 06flCHMM B fleTaM/lM npMHLlMnMTe 3a CB"bp3a- 

hoct Ha otto bo p h o cTMTe m cfiyHKLinoHa/iHO o6B"bp3BaHe (cohesion m coupling). 
IHe onuiueM HaKpaTKO KaK ce M3B"bpujBa o6eKTHO-opneHTnpaHo MOfle/inpaHe v\ 
KaK ce cb3flaBa o6eKTeH MOfle/i no onucaHne Ha aaaeH 6n3Hec npo6/ieM. IHe 
ce 3ano3HaeM c e3MKa UML v\ po/iaTa My b npoueca Ha o6eKTHO-opneHTnpa- 
hoto MOfle/inpaHe. HaKpaa me pa3meflaMe cbBceM HaKpaTKO KOHu,enu,nflTa 
"iua6/iOHM 3a nv\3av\H" v\ me aaaeM hako/iko Tunn^HM npi/iMepa 3a iua6/iOHM, 
LUHPOKO M3nO/13BaHM b npaKTi/iKaTa. 
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fla cm npunoMHMM: K/iacoBe m o6eKTM 

K/iacoBeTe ca onucaHne (MOfle/i) Ha pea/iHM npeflMeTM mjim flB/ieHMa, 
Hape^eHM cbLflHOCTM (entities). HanpuMep KJiacvr "CryfleHT". 

K/iacoBeTe MMaT xapaKTepucTMKn - b nporpaMnpaHeTO ca Hape^eHM 
CBOMCTsa (properties). HanpuMep cbBKynHOcr OTOueHKM. 

K/iacoBeTe MMaT v\ noBefleHne - b nporpaMnpaHeTO ca Hape^eHM mctoam 
(methods). HanpuMep nBnBane Ha M3nnT. 

MeTOflMTe v\ cBOMCTBaTa MoraTfla 6"bflaT bmammm m hcbmammm - OTTOBa 3aBncn 
fla/in BceKM Moxe fla rn M3no/i3Ba mjim ca caMO 3a BvrpeujHa ynoTpe6a b 
paMKMTe Ha K/iaca. 

06eKTMTe (objects) ca eK3eMn/iflpn (nHCTaHunn) Ha K/iacoBeTe. HanpuMep 
1/1 BaH e CTyfleHT, neTbp cbiuo e cryfleHT. 

06eKTHO-opneHTnpaHO nporpaMMpaHe (OOI1) 

06eKTHO-opneHTnpaHOTO nporpaMnpaHe e Hac/ieflHMK Ha npoueuypHOTO 
(cTpyKTypHo) nporpaMnpaHe. npoueflypHOTo nporpaMnpaHe HaM-o6mo Ka3aH0 
onucBa nporpaMMTe 4pe3 rpyna ot npen3no/i3BaeMM nap^eTa koa (npoue- 
flypn), komto flecjDMHupaT BxoflHM m M3xoflHM napaMeTpM. npoueflypHMTe npor- 
paMM npeflCTaB/iaBaT cbBKynHocr ot npoueflypn, komto ce M3BMKBaT eflHa 
flpyra. 

npo6/ieM"bT npn npoueflypHOTO nporpaMnpaHe e, <-\e npen3no/i3BaeMOCTTa Ha 
KOfla e TpyflHo nocTMXMMa m orpaHM^eHa - caMO npoueflypnTe MoraT fla ce 
npei/i3no/i3BaT, a Te TpyflHo MoraT fla 6"bflaT HanpaBeHM o6lmm m rbBKaBM. 
HflMa zieceH Ha^MH fla ce pea/iM3npaT a6cTpaKTHM cTpyKTypn OTflaHHM, komto 

MMaT pa3/lM4HM MMn/ieMeHTaUMM. 

06eKTHO-opMeHTMpaHMAT noflxofl 3a/iara Ha napaflMmaTa, <-\e bca Ka nporpaMa 

pa60TM C flaHHM, OnMCBaiflM CbLflHOCTM (npeflMeTM M 9\ B/ieHMfl ) ot pea/iHMfl 

>kmbot. HanpMMep eflHa cneTOBOflHa nporpaMa pa6oTM c cfiaKTypM, ctokm, 
cmiaflOBe, Ha/iM4H0CTM, npofla>K6M m t.h. 

TaKa ce noflBHBaT o6eKTMTe - Te onMCBaT xa pa KTe p mctm KMTe (cBOMcrea) m 
noBefleHMeTo (MeTOflM) Ha Te3M cbLflHOcm ot pea/iHMa >kmbot. 

Ochobhm npeflMMCTBa m ue/in Ha OOn - fla no3BO/iM no-6"bp3a pa3pa6oTKa 
Ha c/io>KeH cocjrryep m no-/iecHaTa My noflflp"b>KKa. OOn no3BO/iflBa no necen 
Ha4MH fla ce npeM3no/i3Ba KOfla, KaTO 3a/iara Ha npocTM m o6iflonpMeTM 
npaBM/ia (npMHUMnM). HeKa vv\ pa3meflaMe. 

Ochobhm npuHUMnn Ha OOn 

3a fla 6iDfle eflMH nporpaMeH e3MK o6eKTHO-opMeHTMpaH, tom Tpa6Ba He caMO 
fla no3BO/iflBa pa6oTa c K/iacoBe m o6eKTM, ho m Tpa6Ba fla flaBa B"b3M0>KH0CT 
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3a MMn/ieMeHTupaHeTO m M3no/i3BaHeTO Ha npuHunnnTe m KOHuenunnTe Ha 
OOn: Hac/ieflflBaHe, a6crpaKUMfl, Kancy/iauna v\ no/iMMopcj)M3"bM. Cera me 
pa3meflaMe b p,erav\nv\ BceKM ot Te3M ochobhm npuHunnn Ha OOn. 

- Hac/iefl^BaHe (Inheritance) 

IHe o6hchi/im 3a KaK MepapxnnTe ot K/iacoBe noflo6paBaT 4eTMM0CTTa Ha 
KOfla m no3Bo/iaBaT npen3no/i3BaHe Ha cfcyHKUMOHa/iHOCT. 

- A6cTpaKMnn (Abstraction) 

me ce Hay4MM fla BM>K,qaMe eflMH o6eKT caMO ot meflHaTa T04Ka, kohto 
hm MHTepecyBa, m fla nrHopupaMe bcm^km ocTaHa/in p,erav\nv\. 

- Kancy.nau.km (Encapsulation) 

IHe ce Hay4MM fla cKpuBaMe HeHy>KHMTe fleTafi/iM b HaiunTe K/iacoBe m fla 
npeflocraBflMe npocT m aceH MHTepcfieMc 3a pa6oTa c tax. 

- no/iMMop<pM3'bM (Polymorphism) 

IHe o6achmm KaK fla pa6oTMM no eflHaKbB Ha^MH c pa3/iM4HM o6eKTM, 
komto flecj)MHnpaT cneuMcjDi/mHa MMn/ieMeHTauna Ha HHKaKBO a6cTpaKTHo 
noBefleHne. 

Hac/iefl5iBaHe (Inheritance) 

Hac/ieflflBaHeTo e ocHOBeH npuHunn ot o6eKTHo-opneHTnpaHOTO nporpaMM- 
paHe. To no3BO/iflBa Ha eflMH K/iac fla "Hac/ieflflBa" (noBefleHne v\ xapaKTe- 
Pmctmkm) ot flpyr, no-o6m K/iac. HanpuMep /i"bB"bT e ot ceMeficTBo kotkm. 
Bcm4km kotkm MMaT 4eTnpn Jiarm, xniflHMUM ca, npec/ieflBaT >KepTBMTe CM. 
Ta3M cfiyHKUMOHa/iHOCT Moxe fla ce Hanniue BeflH"b>K b K/iac KoTKa m bcm^km 
xniflHMUM fla a npen3no/i3BaT - Turbp, nyMa, puc m t.h. 

KaK ce flecpMHMpa Hac/iefljiBaHe b Java? 

HacneflflBaHeTO b Java cTaBa c K/iK)40BaTa flyMa extends. B Java m flpyrn 
MOflepHM e3MUM 3a nporpaMnpaHe eflMH K/iac Mowe fla Hac/ieflM caMO eflMH 
flpyr K/iac (single inheritance), 3a pa3/iMKa ot C++, KbfleTO ce noflfltpxa 
MHoxecTBeHO HacneflflBaHe (multiple inheritance). OrpaHM^eHneTO e nopo- 
fleHO ot TOBa, 4e npn HacneflflBaHe Ha flBa K/iaca c eflHaKbB MeTOfl e TpyflHO 
fla ce peujn kom ot tax fla ce M3no/i3Ba (npn C++ T03M npo6/ieM e peweH 
mhoto c/io>kho). B Java MoraT fla ce HacneflflBaT m HO>KecTBO MHTepcfieMCn, 3a 

KOMTO Lfle TOBOPUM nO-KbCHO. 

K/iacbT, komto Hac/ieflflBaMe, ce HapM^a icnac-poflMTe/i mjim ome 6a30B 
K/iac (base class, super class). 

Hac/iefljiBaHe Ha K/iacoBe - npMMep 

fla pa3meflaMe eflMH npMMep 3a HacneflflBaHe Ha K/iacoBe b Java. Eto KaK 
M3r/ie>Kfla 6a30BMAT (poflMTe/icKM) K/iac: 
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Felidae . java 



package introj avabook; 

public class Felidae { // Latin word for "cat" 

private boolean male; 

public Felidae () { 
this (true) ; 

} 

public Felidae (boolean male) { 

this. male = male; 

} 

public boolean isMaleO { 
return male; 

} 

public void setMale (boolean male) { 

this. male = male; 

} 

} 



Eto KaK M3me>Kfla v\ K/iac"bT-Hac/ieflHMK Lion: 



Lion . java 



package introj avabook; 

public class Lion extends Felidae { 
private int weight; 

public Lion (boolean male, int weight) { 

super(male); // Shall be explained in the next paragraph 
this. weight = weight; 

} 

public int getWeightO { 
return weight; 

} 

public void setWeight (int weight) { 

this. weight = weight; 

} 

} 
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K/iionoBaTa flyMa super 

B ropHMfl npuMep b KOHCTpyKTopa Ha Lion M3no/i3BaMe K/iK)40BaTa flyMa 
super. Th yKa3Ba fla 6"bfle M3no/i3BaH 6a30BMflT K/iac v\ no3BO/iflBa flocrbn ao 

HerOBM MeTOflM, KOHCTpyKTOpM M 4/ieH-npOMeH/lMBM. C"bC super () MO>KeM fla 
M3BMKBaMe KOHCTpyKTOp Ha 6a30BMfl K/iaC. C"bC super .method () MO>KeM fla 

M3BMKBaMe MeTOfl Ha 6a30BMfl K/iac, fla My noflaBaMe napaMeTpn v\ fla M3no/i3- 
BaMe pe3y/iTaTa ot Hero. Cbc super. field Mo>KeM fla B3eMeM cTOMHOcrra Ha 
4/ieH-npoMeH/iMBa Ha 6a30Bi/m K/iac v\nv\ fla v\ npucBOMM flpyra ctomhoct. 

B Java Hac/iefleHMTe ot 6a30Bi/m K/iac MeTOflM MoraT fla ce npeHariMCBaT 
(override). ToBa 03Ha4aBa fla mm ce noflMeHM MMn/ieMeHTaunaTa, KaTo opu- 
ruHa/iHMflT cope KOfl ot 6a30BMfl K/iac ce nrHopupa, a Ha HeroBO macto ce 
HanncBa flpyr koa. noBe^e 3a npeHanncBaHeTO Ha MeTOflM me o6hchmm b 
ceKUMATa " BnpTya/iHn MeTOflM ". 

Mo>KeM fla M3BMKBaMe HenpeHanncaH MeTOfl ot 6a30Bi/m K/iac v\ 6e3 super. 
YnoTpe6aTa Ha K/iK)40BaTa flyMa e Heo6xoflMMa caMO aKO MMaMe npeHanncaH 
MeTOfl M/iM npoMeH/iMBa cbc c"biuoTo MMe b Hac/iefleHMfl K/iac. 



super Mo>Ke na ce M3no/i3Ba m3pmhho, 3a ncHOTa. super. 

method () M3BMKBa MeTOfl, KOMTO 3aflt»/l>KMTenHO e OT 6a30Bnn 

K/iac. TaKiaB koa ce neTe no-/iecHO, 3amoTo 3HaeM Ki>fle fla 

TtpCMM BlanpOCHMSI MeTOfl. 

MMaMTe npeflBkifl, ne cnTyaun5iTa c this He e TaKaBa. this 
Mowe na o3HanaBa k3kto mctoa ot KOHKpeTHMn K/iac, TaKa m 
MeTOfl ot komto m fla e 6a30B K/iac. 

Mo>KeTe fla nomeflHeTe npuMepa b ceKun^Ta HMBa Ha flocrbn npn Hac/ieflfl- 
BaHe . B Hero hcho ce BM>Kfla flo kom M/ieHOBe (mctoam, KOHCTpyKTopn v\ 4/ieH- 
npoMeH/iMBu) Ha 6a30Bna K/iac MMaMe flocrbn. 

KoHCTpyKTopMTe npM Hac/ieflqBaHe 

ripn Hac/ieflflBaHe Ha eflMH K/iac, HaiunTe KOHCTpyKTopn 3afl"b/i>KMTe/iH0 
Tpa6Ba fla M3BMKaT KOHCTpyKTOp Ha 6a30BMfl K/iac, 3a fla MO>Ke v\ tom fla 

MHML4Ma/lM3Mpa 4/ieH-npOMeH/lMBMTe CM. AKO He TO HanpaBMM M3pM4H0, B 

Hana/iOTO Ha BceKM Haw KOHcrpyKTop KOMnM/iaTopvr nocraBfl M3BMKBaHe Ha 
6a30BMfl KOHCTpyKTOp 6e3 napaMeTpn: super(). Ako 6a30BMAT K/iac HAMa 
KOHCTpyKTOp no noflpa36npaHe (6e3 napaMeTpn), HaiunTe KOHCTpyKTopn 

Tpfl6Ba fla M3BMKaT M3PM4H0 HflKOM OT flpyrMTe KOHCTpyKTOpM Ha 6a30BMfl 

K/iac. JlnncaTa Ha M3pn4H0 M3BMKBaHe npeflM3BMKBa rpewKa npn KOMnn/iaunfl. 
KoHCTpyKTopMTe m super - npuMep 

Pa3r/ieflaMTe K/iaca Lion ot nocneflHi/m npuMep, tom HHMa KOHCTpyKTOp no 
noflpa36npaHe. fla pa3meflaMe c/ieflHua K/iac-Hac/ieflHMK Ha Lion: 
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AfricanLion. java 

package introj avabook; 

public class AfricanLion extends Lion { 
// . . . 

public AfricanLion (boolean male, int weight) { 
// I f we comment the next line, AfricanLion 
// will not compile. Try it. 
super(male, weight); 

} 

public String toStringO { 
return String . format ( 

"(AfricanLion, male: %s, weight: %s)", 
this . isMale ( ) , this . getWeight ( ) ); 

} 

// . . . 

} 

Ako 33 KO Me HTM pa M e M/lM M3TpneM pefla "super (male, weight) ;", K/iac"bT 
AfricanLion HflMa fla ce KOMnn/inpa. OnuTaMTe. 



M3BMKB3H6TO Ha KOHCTpyKTOp Ha 6a30B K/iaC Tp5l6Ba BMHam 

fla e Ha m>pBMfi pen ot Haw km KOHCTpyKTop. klHane komiim- 
ziaToptT flaBa rpeuiKa. Vlnema e nonerara Ha 6a30BM5i miac 
fla 6i>flaT MHMMMa/iM3MpaHM npeflM fla 3anoHHeM fla MHnuna- 
/iM3MpaM6 no/ieTa b K/iaca-Hac/ieflHMK, 3amoTO mo>kg Te fla 
pa3HMTaT Ha HOKoe none ot 6a30Bkm K/iac. 



HMBa Ha flocrbn npw Hac/ieanBaHe 

B maBaTa " ZlecpMHM pains Ha K/iacoBe " pa3r/ieflaxMe HMBaTa Ha flocrbn 3a 
CBOMCTBaTa m MeTOflMTe: public, private m default (friendly). OcBeH tax b 
Java MMa m ome eflHO hmbo Ha flocrbn - protected. To e cB"bp3aH0 c 
Hac/ieflfl BaHeTO. 

KoraTO ce HacneflflBa eflMH 6a30B K/iac: 

- BCM4KM HerOBM public M protected MeTOflM M CBOMCTBa Ca BMflMMM 3a 

K/iaca Hac/ieflHMK. 

- Bcmhkm HeroBM private MeTOflM m CBOMCTBa He ca BMflMMM 3a K/iaca 
Hac/ieflHMK. 
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- Bcm4km HeroBM default (friendly) MeTOflu m cBOMCTBa ca bmammm 3a 
K/iaca Hac/ieflHMK caMO aKo 6a30Bi/mT K/iac i/i Hac/ieflHMK"bT ca b eflMH i/i 
cbm naKeT (package). 

Eto eflMH npuMep, c komto me fleMOHCTpupaMe HMBaTa Ha bmammoct npn 
Hac/ieflfl BaHe: 

Felidae . java 

package introj avabook; 

public class Felidae { // Latin for cat 

private boolean male; 

public Felidae () { 

// Call another constructor with default values 
this (true) ; 

} 

public Felidae (boolean male) { 

this. male = male; 

} 



// . . . 

} 



Eto KaK M3me>Kfla m K/iacvr Lion: 



Lion . java 



package introj avabook; 

public class Lion extends Felidae { 
private int weight; 

public Lion (boolean male, int weight) { 

super (male); // visible - Felidae 's public constructor, 
super. male = male; // invsible - male is private, 
this. weight = weight; 

} 

// . . . 

} 



Ako ce onuTaMe fla KOMnn/inpaMe T03M npuMep, me no/iy^MM rpewKa, TbM 
KaTo private npoMeH/iMBaTa male ot K/iaca Felidae He e Aocrbrma ot K/iaca 

Lion. 
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K/iacbT Object 

noflBaTa Ha o6eKTHO-opneHTnpaHOTo nporpaMnpaHe de facto CTaBa nony- 
/lapHO c e3MKa C++. B Hero 4ecTO ce Ha/iara fla ce nuiuaT K/iacoBe, komto 
Tpa6Ba fla pa6oTHT c o6eKTM ot BCflKaKbB Tun. B C++ to3m npo6/ieM ce 
peiuaBa no Ha^MH, komto He ce cMsua 3a mhoto o6eKTHO-opneHTnpaH cm/i 
(4pe3 M3no/i3BaHe Ha yKa3aTe/in). 

ApxnTeKTMTe Ha Java noeMaT b flpyra nocoKa. Te cb3flaBaT K/iac, komto 
bcm4km flpyrn K/iacoBe npaKO m/im KocBeHo fla HacneflHBaT m ao komto bcckm 
o6eKT MO>Ke fla 6"bfle npeo6pa3yBaH. B T03M K/iac e vao6ho fla 6"bflaT c/ioweHM 
Ba>KHM MeTOflu m TAXHaTa MMn/ieMeHTauMfl no noflpa36MpaHe. T03M Knac ce 
HapM4a Object. 

B Java BceKM K/iac, komto He HacneflHBa flpyr K/iac M3PM4H0, HacneflflBa 
CMCTeMHMfl K/iac java.iang. object no noflpa36MpaHe. 3a TOBa ce tpm>km 
kom nM/iaTop"bT. BceKM K/iac, komto HacneflHBa flpyr K/iac, HacneflflBa mham- 
peKTHO Object ot Hero. TaKa BceKM K/iac hbho m/im hb9\ bho HacneflflBa object 
m MMa b ce6e cm bcm^km HeroBM mctoam m nonera. 

B/iaroflapeHMe Ha TOBa cbomctbo bcckm o6eKT Mowe fla 6"bfle npeo6pa3yBaH ao 
Object. TMnM^eH npMMep 3a no/i3aTa ot hsr bhoto HacneflflBaHe Ha Object e 
npM KO/ieKUMMTe, komto pa3meflaxMe b rnasme 3a cTpyKTypM ot flaHHM . 
CnMC"b4HMTe CTpyKTypM (HanpMMep ArrayList) MoraT fla pa6oTHT c bch KaKBM 
o6eKTM, 3aifl0T0 tm pa3r/ie>KflaT KaTO MHCTaHUMM Ha K/iaca object. 

Java, cTaHflapTHMTe 6n6/inoTeKii m Object 

B Java MMa mhoto npeflBapMTe/iHO HanMcaHM K/iacoBe (Be^e pa3meflaxMe 

flOCTa OT TAX B T/iaBMTe 3a KOJieKUMM , Te KCTO B M (foaM/lOBe M CMMB0J1HM HM30Be ). 

Te3M K/iacoBe ca 4acr ot Java n/iaTdpopMaTa - HaBCflKbfle, KbfleTO MMa Java, 

TM MMa M TAX. Te3M K/iaCOBe Ce HapM4aT CTaHflapTHM K/iaC-6n6/lMOTeKM - 

standard class libraries. 

Java e ntpBaTa n/iaTdpopMa, kohto MflBa c TaK"bB 6oraT Ha6op ot npeflBa- 
pMTe/iHO HanMcaHM K/iacoBe. To/iflMa 4acr ot tax pa6oTHT c Object, 3a fla 
MoraTfla 6"bflaT M3no/i3BaHM Ha bt^mokho HaM-MHoro Mecra. 

B Java MMa m flocra 6m6/imot6km, komto MoraT fla ce flo6aBHT flont/iHMTe/iHO m 
cbBceM /iorM4HO ce HapM^aT npocTO K/iac-6M6/iMOTeKM m/im oifle bt^hluhm 

6M6/lMOTeKM. 

Object - npMMep 

HeKa pa3meflaMe K/iaca object c eflMH npMMep: 



Ob jectExample . java 



package introj avabook; 
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public class Obj ectExample { 

public static void main ( String .. . args) { 

AfricanLion africanLion = new AfricanLion () ; 

/ / Implicit casting 

Object object = africanLion; 

} 

} 



B T03M npuMep npeo6pa3yBaxMe eflMH AfricanLion b object. Ta3M onepauna 
ce Hapn^a upcasting v\ e no3BoneHa, 3amoTO AfricanLion e HenpaK Hacnefl- 
hmk Ha K/iaca object. 

MeTOfliiT Object.toString() 

EflMH ot Ha M-M3 no/13 BaHMTe MeTOflu, MflBaiMM ot K/iaca object, e toString(). 
Tom Bptma TeKCTOBO npeacraBflHe Ha o6eKTa. Bee km o6eKT MMa TaKbB MeTOfl 
m cneflOBaTe/iHO BceKM MeTOfl MMa TeKCTOBO npeacraBflHe. T03M MeTOfl ce 
M3no/i3Ba, KoraTO OTne^aTBaMe o6eKT npe3 System. out. printin() . 



Object.toString() - npuMep 

Eto eflMH npMMep, b komto M3BMKBaMe toStringO MeTOfla: 



ToStringExample . java 


package introj avabook; 




public class ToStringExample { 




public static void main ( String . . 


. args) { 


AfricanLion africanLion = new 


AfricanLion ( ) ; 


System. out .print In (africanLion 


. toString ( ) ) ; 


// Result: "introj avabook. Afri 

} 

} 


canLion@de 6c ed" 



Tbfi KaTO AfricanLion He npeHanMCBa (override) MeTOfla toStringO, b 
KOHKpeTHMfl c/iynaM ce m3bm KBa MMn/ieMeHTauMATa ot 6a30BMfl K/iac. Lion m 
Feiidae cbiuo He npeHanMCBaT T03M MeTOfl, cneflOBaTe/iHO ce M3BMKBa MMn/ie- 
MeHTauMATa, Hac/iefleHa ot K/iaca java. lang. object. B pe3y/iTaTa, komto 
BM>KflaMe no-rope, ce cbfltpwa naKeTbT Ha o6eKTa, mmcto Ha K/iaca, KaKTO m 
CTpaHHa ctomhoct cnefl @ 3HaKa. ToBa BCbiuHocT e xeiu koavt Ha o6eKT b 
LuecTHaMceTM4Ha 6poMHa cMcreMa. ToBa He e aapecvr b naMerra, a HAKaKBa 
flpyra ctomhoct. 06mkhob6ho Ta3M ctomhoct e pa3/iM4Ha 3a pa3/iM4HMTe 

Oe6KTM. 

Eto a m opMTMHa/iHaTa MMn/ieMeHTauMa Ha MeTOfla object. toStringO , 
M3BafleHa ot cope KOfla Ha CTa Hfla pth MTe 6m6/imot6km b Java: 
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Object . java 



Public class Object { 

// . . . 

public String toStringO { 

return getClass ( ) . getName ( ) + 

"@" + Integer. toHexS tr ing (hashCode () ) ; 

} 

// . . . 



npeHaniiCBaHe Ha toStringO - npiiMep 

HeKa cera bm noKa>KeM ko/iko no/ie3Ho Mowe fla e npeHanncBaHeTo Ha MeTOfla 

toStringO, HaCJiefleHO OT java. lang. Object: 



AfricanLion. java 



public class AfricanLion extends Lion { 

// . . . 

public AfricanLion (boolean male, int weight) { 
super(male, weight); 

} 

public String toStringO { 
return String . format ( 

"(AfricanLion, male: %s, weight: %s)", 
this . isMale ( ) , this . getWeight ( ) ) ; 

} 

// . . . 

} 



B ropHMfl KOfl M3no/13BaMe String, format (String format, Object... 

args) MeTOfla, 3a fla cjDopMaTupaMe pe3y/iTaTa no noflxoflflm Ha^MH. Eto KaK 
MO>KeM c/iefl TOBa fla M3BMKBaMe npeHanncaHna MeTOfl toStringO : 



ToStringExample . java 



package introj avabook; 

public class ToStringExample { 

public static void main ( String .. . args) { 

AfricanLion africanLion = new AfricanLion (true, 15); 
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System. out .println (af ricanLion) ; 

// Result: " [Af ricanLion, male: true, weight: 15]" 

} 

} 



3a6e/ie>KeTe, 4e M3BMKBaHeTo Ha toStringO cTaBa ckpmto. KoraTO Ha MeTOfla 
println () noflafleM HflKaKtB o6eKT, T03M o6eKT rrbpBO ce npeo6pa3yBa flo 
CTpuHr 4pe3 toStringO MeTOfla My v\ c/iefl TOBa ce OTne^aTBa b M3xoflHMfl 
noTOK. Tai<a npn ne^aTaHe Ha KOH30/iaTa ha Ma Hywfla M3pn4Ho fla npeo6pa3y- 
BaMe o6eKTMTe flo crpi/iHr. 



Ako no/i3BaMe cpenaTa Eclipse m ucxaMe fla cMe cMrypHM, ne 
npeHanMCBaMe MeTOfl, mowgm fla c/ieflMM 3a 3e/ieH Tpm>- 
rb/iHMK, komto noKa3Ba, ne Hani mat MeTOfl npeHanncBa flpyr: 



public String toStringO ( 
return String. format ( 

" [Af ricanLion, male: %s, weight: %s|] ", 
this . isHale ( ) , this . getUeight ( ) ); 

) 



Ot Java 5 HaTarbK MMa Ha^MH fla yKaweM M3pn4H0 Ha KOMnmiaTopa, 4e 
MCKaMe HaiuMflT MeTOfl fla npeHanncBa flpyr. 3a ue/ua ce M3no/i3BaT ce t. Hap. 
aHOTauMM, a b koh KpeTHna c/iy^aM ce i/i3no/i3Ba aHOTaunaTa @override: 



Af ricanLion. java 



public class AfricanLion extends Lion { 

// . . . 

@ Override 

public String toStringO { 
return String . format ( 

"(AfricanLion, male: %s, weight: %s)", 
this .isMale ( ) , this . getWeight ( ) ) ; 

} 

// . . . 

} 



M3pn4H0T0 yKa3BaHe Ha KOMnmiaTopa, 4e MCKaMe fla npeHanniueM MeTOfl ot 
6a30B K/iac, e npenop"b4MTe/iHa npaKTMKa v\ HaMa/iflBa rpeiuKMTe. Ako cm Cb3- 
flafleM HaBMKa npn npeHanncBaHe Ha MeTOfl BMHarn fla no/i3BaMe aHOTaunaTa 
@Override, aKO c/iy^aMHO c6"bpKaMe eflHa 6yKBa ot MMeTO Ha MeTOfla v\nv\ 
TunoBeTe Ha HeroBMTe napaMeTpn, KOMni/i/iaTopvr BeflHara me hm c"bo6ifln 3a 
rpeiuKaTa. 
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TpaH3MTMBHOCT npM Hac/iean BaHeTO 

B MaTeMaTMKaTa TpaH3MTMBHocT 03Ha4aBa npexBtp/iflHe Ha B3ai/iM00TH0Lue- 
Hi/m. HeKa B3eMeM onepaunaTa "no-ro/iflMo". Ako A>B m B>C, to MOweM fla 
3aK/iK)4MM, Me A>C. ToBa 03Ha4aBa, <-\e pe/iaui/mTa "no-ro/iflMO" (>) e TpaH3M- 
TMBHa, 3amoTO MO>Ke eflH03HaMH0 fla 6"bfle onpefle/ieHO fla/in A e no-ro/iflMO 

OT C l/l/ll/l 06paTH0T0. 

Ako K/iac Lion HacneflflBa K/iac Felidae, a K/iac AfricanLion Hac/ieflflBa 
K/iac Lion, TOBa MHflMpeKTHO 03Ha4aBa, 4e AfricanLion Hac/ieflflBa Felidae. 
CneflOBaTe/lHO AfricanLion CblflO MMa CBOMCTBO male, KOeTO e flecj)MHMpaHO 
B"bB Felidae. ToBa no/ie3HO cbomctbo no3BO/iflBa onpefle/ieHa cjjyHKUMOHa/i- 
HOCTfla 6"bfle onucaHa b HaM-noflxoflfliflna 3a Hea K/iac. 

TpaH3MTMBHOCT - npciMep 

Eto eflMH npuMep, komto fleMOHCTpupa TpaH3MTHBH0CTTa npn HacneflHBaHe: 



Transitive Inheritance . java 



package introj avabook; 

public class Transitivelnheritance { 

public static void main ( String .. . args) { 

AfricanLion africanLion = new AfricanLion (true, 15); 

// Method defined in Felidae 
africanLion . isMale ( ) ; 
// Method defined in Felidae 
africanLion . setMale ( true ) ; 

} 

} 



3apaflM TpaH3MTMBH0CTTa Ha Hac/ieflflBaHeTo MO>xeM fla CMe curypHM, 4e 
BCM4KM K/iacoBe MMaT toStringO m flpyrwe MeTOflu Ha object 6e3 3Ha4eHne 
kom K/iac Hac/ieflflBaT. 

MepapxMfi Ha Hac/iefljiBaHe 

Ako TptrHeM fla onucBaMe bcm^km ro/ieMM kotkm, paHO m/im KbCHO ce crura flo 
cpaBHMTe/iHO ro/iflMa rpyna K/iacoBe, komto ce HacneflflBaT eflMH flpyr. Bcm^km 
Te3M K/iacoBe, 3aeflH0 c 6a30BMTe TaKMBa, o6pa3yBaT Mepapxna ot K/iacoBe Ha 
ro/ieMMTe kotkm. TaKMBa Mepapxnn MoraTfla ce onuiuaT HaM-/iecHO 4pe3 K/iac- 
fluarpaMM. HeKa pa3r/ieflaMe KaKBO e TOBa "K/iac-flnarpaMa". 

K/iac-flnarpaMM 

Knac-AtiarpaMaTa e eflMH ot hako/iko BMfla fluarpaMM fle4)MHMpaHM b UML. 
UML (Unified Modeling Language) e hots uha 3a BM3ya/iM3auMfl Ha pa3- 
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/1M4HM npouecu m o6eKTM, cB"bp3aHM c pa3pa6oTKaTa Ha cocfrryep. 06acHeHa e 
no-noflpo6HO KbM Kpaa Ha ra3v\ r/iaBa . Cera, HeKa bm pa3Ka>KeM Ma/iKO 3a 
K/iac-flnarpaMMTe, 3amoTO Te ce M3no/i3BaT, 3a aa onucBaT BM3ya/iH0 fiepap- 
xnnTe ot K/iacoBe, Hac/ieflflBaHeTO v\ BvrpeujHOCTTa Ha caMMTe K/iacoBe. 

B K/iac-flnarpaMMTe MMa B"b3npne™ npaBM/ia K/iacoBeTe fla ce pucyBaT KaTO 
npaBO"brb/iHMUM c MMe, aTpn6yTM (4/ieH-npoMeH/iMBM) i/i onepaunn (MeTOflu), a 

Bp"b3KMTe Me>Kfly TAX Ce 0603Ha4aBaT C pa3/lM4HM BMflOBe CTpe/lKM. 

HaKpaTKo me o6achmm flBa TepMi/ma ot UML, 3a no hcho pa36npaHe Ha npn- 
Mepi/rre. Eamhm^t e reHepa/iM3aMnn (generalization). reHepa/ii/i3ai4i/m e 
o6o6maBamo noHATue 3a HacneflflBaHe Ha K/iac m/im MMn/ieMeHTauna Ha 
MHTepcjDeMc (3a MHTepcfrekici/i me o6achmm cnep, Ma/iKo). flpyri/mT TepMMH ce 
Hapuna acoukiaumi (association). HanpuMep "JTbBvr MMa /iann", KtfleTO 
Jiana e apyr K/iac. reHepa/iM3aunfl v\ acounauna ca flBaTa HaM-ocHOBHM 
Ha^MHa 3a npen3no/i3BaHe Ha koa. 

EflMH toiac ot K/iac flMarpaMa - npwMep 

Eto KaK M3me>Kfla eflHa npuMepHa K/iac-flnarpaMa Ha eflMH K/iac: 

Felidae 

-male : boolean(idl) = true 
+setMale() 

+isMale() : boolean(idl) 

K/iacvr e npeflCTaBeH KaTO npaBOtrb/iHUK, pa3fle/ieH Ha 3 4ac™, pa3no/io- 
>KeHM eflHa nofl flpyra. B Hafi-ropHaTa 4acr e flecjjMHupaHO MMeTO Ha K/iaca. B 
c/ieflBaiuaTa 4acr cnep, Hero ca aTpn6yTMTe (TepMMH ot UML) Ha K/iaca (b Java 
ce Hapn^aT 4/ieH-npoMeH/iMBM v\ cBOMCTBa). HaM-OTflo/iy ca onepaunnTe (b 
UML) m/im MeTOflMTe (b Java). n/itocbT/ m kiHycvr b Ha^a/iOTO yKa3BaT fla/in 
aTpn6yTbT/onepaunflTa ca bmammm (+ 03Ha4aBa public) v\nv\ HeBMflMMM (- 
03Ha4aBa private). Protected 4/ieHOBeTe ce 03Ha4aBaT cbc cuMBO/ia #. 

K/iac-flnarpaMa - reHepa/in3aun$i - npMMep 

Eto npuMep 3a K/iac fluarpaMa, noKa3Bama reHepa/iM3aunfl: 
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Felidae 

-male : boolean(idl) = true 
+setMale() 

+ isMale() : boolean(idl) 

r 

Lion 

-weight : int 

+setWeight(in weight : int) 
+getWeight() : int 

AfricanLion 



+toString() : string 

B T03M npuMep cTpe/iKMTe 03Ha4aBaT reHepa/iM3auna m/im Hac/ieflflBaHe. 
AcoMMaMMM 

AcounaunnTe npeflCTaB/iflBaT Bp"b3KM Me>Kfly K/iacoBeTe. Te MOfle/inpaT B3ai/i- 

MOOTHOLLieHMfl. MoraT fla flecjDMHMpaT MHO>KeCTBeHOCT (1 K"bM 1, 1 K"bM MHOTO, 
MHOTO K"bM 1, 1 hCbM 2, M MHOTO K"bM MHOTO). 

Acounaunfl MHoro kt»m mhoto (many-to-many) ce 03Ha4aBa no c/ieflHua 
Ha 1 -! wh : 



Student 




Course 






* * 







AcouMauMa MHoro ktjm MHoro (many-to-many) no aTpn6yT ce 03HaHaBa 
no c/ieflHMfl Ha4MH : 



Student 


-courses[] -students[] 


Course 






* * 







B to3m c/iy-iaM MMa cB"bp3Baiun aTpn6yTM, komto noKa3BaT b kom npoMeH/iMBM 
ce fl"bp>KM Bp"b3KaTa Me>Kfly K/iacoBeTe. 

Acounaunfl eflHo kt»m MHoro (one-to-many) ce 03Ha4aBa TaKa: 



Student 




Exam 






1 







Acounaunfl eflHo kt»m eflHo (one-to-one) ce 03Ha4aBa TaKa: 
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Country 




Capital 




1 1 









Ot flMarpaMa ktjM K/iacoBe 

Ot icnac-flnarpaMMTe HaM-4ecTo ce cb3,qaBaT K/iacoBe. fluarpaMMTe y/iecHHBaT 
m ycKop^BaT flM3aMHa Ha K/iacoBeTe Ha eflMH cocjTryepeH npoeKT. 

Ot ropHaTa fluarpaMa MO>KeM flupeKTHO aa cb3flafleM K/iacoBe. Eto K/iacvr 

Country: 



Country. java 



package introj avabook; 

public class Country { 

/** Country's capital. */ 
private Capital capital; 

// . . . 

public Capital getCapital() { 
return capital; 

} 

public void setCapital (Capital capital) { 
this. capital = capital; 

} 

// . . . 

} 

Eto m K/iaca Capital: 



Capital . java 



package introj avabook; 
public class Capital { } 



ArperauMfi 

ArperaunflTa e cneuna/ieH bma acounauna. Th MOfle/iupa Bp"b3KaTa "ua/io / 
4acT". ArperaT Hapi/maMe poflMTe/icKua K/iac. KoMnoHemM Hapn^aMe arpe- 
rupaHMTe K/iacoBe. B eflMHMfl Kpafi Ha arperaunaTa MMa npa3eH pom6: 
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Lion 

-weight : int 

+setWeight(in weight : int) 
+getWeight() : int 



KOMn03MUMfl 

3an"b/iHeH pom6 03Ha4aBa KOMno3nunfl. KoMno3nunflTa e arperauna, npn 
kosto KOMnoHeHTMTe He MoraTfla cbmecTBVBaT 6e3 arperaTa (poflMTe/ia): 

Brain 

-weight : int 

+setWeight(in weight : int) 
+getWeight() : int 



A6crpaKLiM5i (Abstraction) 

C/ieflBaiMMflT ocHOBeH npuHunn ot o6eKTHO-opneHTnpaHOTo nporpaMnpaHe, 
komto me pa3meflaMe, e "a6cTpaKunfl". A6cTpaKUkmTa 03Ha4aBa fla pa6oTMM 
c Heiuo, KoeTO 3HaeM KaK fla M3no/i3BaMe, ho He 3HaeM KaK pa6oTM BvrpeujHO. 
Hanpi/iMep MMaMe Te/ieBM3op. He e hv>kho fla 3HaeM KaK pa6oTM Te/ieBM3op"bT 
OTB"bTpe, 3a fla ro no/i3BaMe. Hy>KHo hm e caMO flucTaHUMOHHOTO, m c Ma/i"bK 
6poM 6vto h m (nHTepcfieMc Ha flucTaHUMOHHOTo) MoxeM fla meflaMe Te/ieBM3na. 

CbmoTO ce no/iy-iaBa m c o6eKTi/rre b 00 n. Ako MMaMe o6eKT jiamon h tom ce 
Hyxflae ot npouecop, npocTO M3no/i3BaMe o6eKTa npouecop. He 3HaeM (mjim 
no-TO>-iHO He ce MHTepecyBaMe) KaK tom cMHTa BvrpeujHO. 3a fla ro 
M3no/i3BaMe, e A0CTaTb4H0 fla M3BMKBaMe MeTOfla cmgthpi ( ) c noflxoflaiflu 
napaMeTpn. 

A6cTpaKunaTa e Heiflo, KoeTO npaBMM BceKM fleH. ToBa e fleMCTBue, npn KoeTO 
nrHopupaMe BCM4KM fleTaM/in, komto He hm MHTepecyBaT OT flafleH 06eKT M 
pa3me>KflaMe caMO fleTaM/iMTe, komto MMaT 3Ha4eHMe 3a npo6/ieMa, komto 
peiuaBaMe. HanpMMep b xapflyepa cbmecrByBa a6cTpaKUMa "ycrpoMCTBO 3a 
cbxpaHeHMe Ha flaHHM", KoeTO Mowe fla 6"bfle tb^pa amck, USB memory stick, 

CjD/lOnM flMCK M/1M CD-ROM yCTpOMCTBO. BCflKO OT TAX pa60TM B"bTpeiJJHO l~IO 

pa3/iM4eH Ha4MH, ho ot meflHa T04Ka Ha onepauMOHHaTa cMCTeMa m Ha 
nporpaMMTe b Hea Te ce M3no/i3BaT no eflHaKtB Ha^MH - Ha tax ce 3anMCBaT 
cfiaM/iOBe m flMpeKTopMM. B Windows MMaMe Windows Explorer m tom yMee fla 
pa6oTM no eflHaKbB Ha^MH c bcm>-ikm ycTpoMCTBa, He3aBMCMM0 fla/iM ca tb^pa 
AMCK m/im USB stick. Tom pa6oTM c a6cTpaKUMATa "ycTpoMCTBO 3a cbxpaHeHMe 
Ha AaHHM" (storage device) m He ce MHTepecyBa KaK to4ho Aa h h MTe ce 4eTaT 
m nMiuaT. 3a TOBa ce rpM>KaT ApaMBepMTe 3a cbOTBeTHMTe ycTpoMCTBa. Te ce 
9\B9\ BaT KOHKpeTHM MMn/ieMeHTauMM Ha MHTepdpeMca "ycTpoMCTBO 3a cbxpaHe- 
HMe Ha AaHHM". 

A6cTpaKUMATa e eAHa ot HaM-Ba>KHMTe KOHuenuMM b nporpaMMpaHeTO m b 
OOn. Tfl hm no3BO/iflBa Aa nMiueM koa, komto pa6oTM c a6cTpaKTHM CTpyK- 

TypM OT flaHHM (HanpMMep CnMCbK, pe4HMK, MHO>KeCTBO M APyrM). MMaMKM 



Zoo 

-elephants 
-snakes 



Human 
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a6cTpaKTHMfl Tun flaHHM Hue mokcm fla pa6oTMM c Hero npe3 HeroBna MHTep- 
dpewc, 6e3 fla ce MHTepecyBaMe ot MMn/ieMeHTaunflTa My. HanpuMep MO>KeM fla 
3ana3MM BhB dpawn bcm^km e/ieMeHTM Ha crmcbK, 6e3 fla ce MHTepecyBaMe 
fla/in tom e pea/iM3MpaH c MacMB, 4pe3 cB"bp3aHa MMn/ieMeHTauMa mjim no flpyr 

HaHMH. T03M KOfl OCTaBa HenpOMeHeH, KOraTO pa60TMM C pa3/lM4HM KOHKpeTHM 

TMnoBe flaHHM. flopM MO>KeM fla nMiueM hobm TMnoBe flaHHM (komto ce 
noflBABaT Ha no-K"bceH eTan) m Te fla pa6oTHT c HaiuaTa nporpaMa, 6e3 fla a 
npoMeHAMe. 

A6cTpaKUMATa hm no3BO/iflBa m Heiflo mhoto b3>kho - fla flecfiMHupaMe 
MHT6pcj}6MC Ha HauiMTS nporpaMM, T.e. fla fle4)MHMpaMe bcmhkm 3aflam/i, 

KOMTO T33M nporpaMa MO>Ke fla MSBtpLUM, KaKTO M CbOTBeTH MTe BXOflHM M 

M3xoflHM flaHHM. TaKa MO>KeM fla HanpaBMM hhkojiko no-Ma/iKM nporpaMM, 
BcaKa ot komto fla M3B"bpi±iBa HAKaKBa no-Ma/iKa 3afla4a. ToBa, flont/iHeHO ot 
4)aKTa, 4e MoweM fla pa6oTMM c a6cTpaKTHM flaHHM, hm flaBa ro/iflMa rbBKa- 
boct npM CB"bp3 Ba HeTO Ha Te3M no-Ma/iKM nporpaMM b eflHa no-ro/iaMa m hm 
flaBa noBe^e b^mokhoctm 3a npeM3no/i3BaHe Ha koa. Te3M Ma/iKM noflnpo- 
rpaMM ce HapM^aT KOMnoHeHTM. T03M Ha^MH Ha nMcaHe Ha nporpaMM HaMMpa 
LUMpoKO npM/io>KeHMe b npaKTMKaTa, 3amoTO hm no3BO/iflBa He caMo fla 
npeM3no/i3BaMe o6eKTM, a flopM u,env\ noflnporpaMM. 

A6cTpaKL|mi - npiiMep 3a a6cTpaKTHM flaHHM 

Eto eflMH npMMep, b komto flecfiMHMpaMe KOHKpeTeH TMn flaHHM "ac})pMKaHCKM 
/i"bB", ho cnefl TOBa ro M3no/i3BaMe no a6crpaKTeH Ha^MH - 4pe3 a6crpaK- 
UMaTa "/i"bB". Ta3M a6cTpaKUMfl He ce MHTepecyBa ot fleTaM/iMTe Ha bcmhkm 

BMflOBe JTbBOBe. 



AbstractDataExample . java 



package introj avabook; 

public class AbstractDataExample { 

public static void main ( String .. . args) { 

Lion lion = new Lion (true, 150); 
Felidae bigCatl = lion; 

AfricanLion africanLion = new Af ricanLion ( ) ; 
Felidae bigCat2 = africanLion; 

} 

} 



llHTepcpeftcM 

B e3MKa Java MHTepcpeiicbT e flecfjMHMUMfl Ha po/ia (Ha rpyna a6cTpaKTHM 
fleMCTBMfl). Tom flecfiMHMpa KaKBO noBefleHMe Tpa6Ba fla MMa eflMH o6eKT, 6e3 
fla yKa3Ba KaK to^ho ce pea/iM3Mpa TOBa noBefleHMe. 
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EflMH o6eKT MO>Ke fla MMa mhoto po/in (fla MMn/ieMeHTupa mhoto MHTepdpeficM) 
m no/i3BaTe/iMTe My MoraTfla ro M3no/i3BaT ot pa3/iM4HM r/ieflHM to^km. 

HanpuMep eflMH o6eKT %BeK MO>Ke fla MMa po/iMTe bo@h@h (c noBefleHne 
"cTpe/iflM no npoTMBHMKa"), Otrrpyr (c noBefleHne "o6w-\av\ weina cm"), 
flaH%KoruiaTeu (c noBefleHne "n/iaTM cm flaKbKa"). BceKM 40BeK o6a4e MMn/ie- 
MeHTMpa TOBa noBefleHMe no pa3nv\<-\en Ha^MH : hbbh cm n/iama flaKbUMTe 
HaBpeMe, reopn* - He HaBpeMe, neup - B"bo6me He vv\ n/iama. 

Hakom MO>Ke fla nonMTa 3amo HaM-6a30BMAT 3a bcm^km o6eKTM K/iac object He 
e BCbLflHOCT MHTepdpeMc. npM4MHaTa e, 4e ToraBa bcckm K/iac mewe fla Tpa6Ba 
fla mm n/ieMeHTMpa rpyna MeTOflM, a TOBa 6m OTHeMa/io m3/imujho BpeMe. 
0Ka3Ba ce, <-\e m He BceKM K/iac MMa Hy>Kfla ot cneuMiipM'-iHa pea/iM3auMfl, ToecT 
MMn/ieMeHTauMATa no noflpa36MpaHe BtpiuM pa6oTa b noBe^eTO c/iynaM. Ot 
K/iaca object He e Hy>KHO fla ce npeHanMiue (noBTopHO mm n/ieMeHTMpa) hmkom 
MeTOfl, ho aKO ce Ha/io>KM, TOBa MO>Ke fla ce HanpaBM. npeHanMCBaHeTO Ha 
MeTOflM e o6flCHeHO b fleTafi/iM cneg Ma/iKo . 

MHTep4>eMCM - K/IIOHOBM nOHflTHD 

B MHTepcJjeMca MO>Ke fla MMa caMo fleicnapauMM Ha mctoam m KOHCTaHTM. 

fleK/iapaumi Ha mctoa (method declaration) e cbBKyn hoots ot 
Bp"biuaHMfl TMn Ha MeTOfla + cMTHaTypaTa Ha MeTOfla. BptmaHMHT TMn e 
npocTO 3a flCHOTa KaKBO me BtpHe MeTOfla. 

CiirHaTypa Ha mctoa (method signature) e cbBKynHocrra ot mmcto Ha 
MeTOfla + onMcaHMe Ha napaMeTpMTe (TMn m nocneflOBaTe/iHOCT). B eflMH 
K/iac/MHTepc|)eMc bcm^km MeTOflM Tpa6Ba fla ca c pa3/iM4HM cMTHaTypM m fla He 
cbBnaflaT etc CMTHaTypM Ha Hac/iefleHM MeTOflM. 



ToBa, KoeTO MfleHTMCpkiukipa eflHH mctoa, e HeroBaTa CMTHa- 
Typa. Bp~bii4aHM5iT Tun He e nacT Hen. npunnHaTa e, ne aKO 
flBa MeTOfla ce pa3/iMHaBaT caMo no Bp-bmaHkm Tun (Hanpu- 
Mep flBa K/iaca, komto ce Hac/iennBaT eflMH flpyr), to He Mowe 
eflH03HaHH0 na ce MfleHTkicpMUkipa kom mctoa Tpn6Ba fla ce 

H3BMKa. 



MMn/ieMeHTai4Hn Ha K/iac/ mctoa (class/method implementation) e 

Tfl/ioTo cbc cope KOfl Ha K/iaca/MeTOfla. Haft <-\ecro e 3aK/iK)4eHo Me>Kfly 
cKo6MTe { m }. npM MeTOflMTe ce HapM^a ome thjio Ha mctoa. 

MHTepcpeMCM - npMMep 

MHTepcfieMCbT b Java ce fle<JpMHMpa c K/iK)40BaTa flyMM4Ka interface. B Hero 
Mowe fla MMa caMo fleicnapauMM Ha MeTOflM, KaKTO m cTaTM4HM npoMeH/iMBM (3a 
KOHCTaHTM HanpMMep). Eto eflMH npMMep 3a MHTepdpeMc: 

Reproducible . j ava 
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package introj avabook; 

public interface Reproducible { 
Mammal [] reproduce (Mammal mate); 

} 



Eto KaK H3r/ie>Kfla v\ K/iaca Lion, 
Reproducible : 



komto MMn/ieMeHTupa MHTepcfieMca 



Lion . java 



package introj avabook; 

public class Lion extends Felidae implements Reproducible { 

// . . . 

public Mammal [] reproduce (Mammal anotherLion) { 
return new Mammal [] {new Lion(), new Lion()}; 

} 

} 



B MHTepcfieMca MeTOflMTe caMO ce fleK/iapupaT, MMn/ieMeHTaunflTa e b K/iaca, 
komto mm n/ieMeHTupa MHTepcj)eMca - Lion. 

Kjiacvr, komto mm n/ieMeHTMpa flafleH MHTepcjDeMc, Tpa6Ba fla mm n/ieMeHTMpa 
BceKM MeTOfl ot Hero. MsK/uoLieHMe - aKO K/iacvr e a6cTpaKTeH, ToraBa fla 
mm n/ieMeHTMpa Hy/ia, hako/iko m/im bcm>hkm MeTOflM. Bcm>hkm ocTaina/iM MeTOflM 
mm n/ieMeHTMpaT b hakom ot K/iacoBeTe Hac/ieflHMUM. 

A6CTpaKMMJl m MHTepcjjeMCM 

HaM-flo6pMAT Ha^MH fla ce pea/iM3Mpa a6crpaKUMfl e fla ce pa6oTM c MHTep- 
cj^eMCM. EflMH KOMnoHeHT pa6oTM c MHTepcjjeMCM, komto flpyr MMn/ieMeHTMpa. 
TaKa noflMAHaTa Ha btopma KOMnoHeHT HHMa fla ce 0Tpa3M Ha rrbpBMfl, cTMra 
hobmat KOMnoHeHT fla mm n/ieMeHTMpa cTapMTe MHTepcfieMCM. MHTepctDeMCbT ce 
HapM^a oifle noroBop (contract). BceKM kom noHeHT, MMn/ieMeHTMpaMKM eflMH 
MHTepcfieMc, cna3Ba onpefle/ieH floroBop. TaKa flBa kom noHeHTa, CTMra fla 
cna3BaT npaBM/iaTa Ha floroBopa, MoraT fla o6myBaT eflMH c flpyr, 6e3 fla 
3HaflT KaK pa6oTM flpyraTa CTpaHa. 

I~l pMMepM 3a Ba>KHM MHTepcjjeMCM ot Java collections framework ca java. 
util.List M java. util .Collection. BCM4KM era Hfla pTH M KO/ieKUMM MMn/ie- 
MeHTMpaT Te3M MHTepcjjeMCM M pa3/lM4HMTe KOM nOHeHTM CM npexB"bp/iflT 
pa3/lM4HM MMn/ieMeHTaUMM ( MaCMBM M/IM CB"bp3aHM CnMCbUM, XeiJJ-Ta6/lML4M, 

4epBeH0-4epHM fltpBeTa m flp.) BMHarM nofl o6m MHTepcjieMc. Eto KaK 
M3Me>Kfla nacT ot MepapxMATa Ha KO/ieKUMMTe b Java: 
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Ko/ieKUMMTe ca eflMH OT/ikmeH npuMep Ha o6eKTHO-opneHTnpaHa 6n6/inoTeKa c 
K/iacoBe m MHTepdpeMcn, npn kohto ce M3no/i3BaT mhoto aKTMBHO bcmhkm 
ochobhm npuHunnn Ha OOn: a6cTpaKu,Mfl, HacneflflBaHe, Kancy/iauna v\ no/in- 
Mop4)M3"bM. Ot KapTMHKaTa ce BM>Kfla, <-\e a6cTpaKTHMTe TunoBe flaHHM ca 
flec|)MHMpaHM KaTO MHTepdpeMcn (Collection, List, Set, Map m flpyrn), a 
KOHKpeTHMTe mm MMn/ieMeHTauuM ca TexHM npeKM m/im HenpeKM Hac/ieflHuun b 
MepapxMflTa (ArrayList, LinkedList, HashSet, HashMap, TreeMap M flpyrn). 

Kora fla M3no/i3BaMe a6cTpaKun$i m wHTepcpeiicii? 

OTroBoptT Ha T03M Btnpoc e: BMHarn, KoraTo MCKaMe fla nocTurHeM a6crpaK- 
Ui/m Ha flaHHM v\nv\ p,ev\crBv\9\ , hi/iato MMn/ieMeHTauna no-KbCHo Mo>Ke fla ce 
noflMeHM. HanncaHMAT koa cpemy MHTep<JpeMcn e mhoto no-M3flp"b>K/iMB cpemy 
npoMeHM, otko/ikoto HanncaHMsiT cpemy KOHKpeTHM K/iacoBe. Pa6oTaTa npe3 
MHTepdpeMcn e ^ecro cpemaHa v\ cm/iho npenopt^BaHa npaKTMKa - eflHO ot 
ocHOBHMTe npaBM/ia 3a nucaHe Ha Ka^ecTBeH koa. 
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Kora fla nnujeM MHTepcpeMCM? 

BuHarn e flo6pa Mflea fla ce M3no/i3BaT MHTepcfieMCM, KoraTO ce npeflocraBH 
cf)yHKL4M0Ha/iH0CT Ha flpyr KOMnoHem". B MHTepcfieMca ce c/iara caMO cfiyHKUMO- 
Ha/iHOCTra (KaTO fleicnapauMfl), kohto flpyrnTe Tpa6Ba fla BM>K,qaT. 

BvrpeLUHO b eflHa nporpaMa/KOMnoHem" MHTepcfieMCMTe MoraTfla ce M3no/i3BaT 
3a flecfiMHMpaHe Ha po/in. TaKa eflMH o6eKT Mowe fla ce M3no/i3Ba ot mhoto 
K/iacoBe 4pe3 pa3/iM4HMTe My po/in. 

Kancy/iai|M5i (Encapsulation) 

Kancy/iaumiTa e eflMH ot ocHOBHi/rre npuHunnn Ha o6eKTHO-opneHTnpaHOTo 
nporpaMnpaHe. Ta ce Hapn^a om.e "cKpuBaHe Ha MHcjDopMaunflTa" (infor- 
mation hiding). Eamh o6eKT Tpa6Ba fla npeflocraBH Ha no/i3BaTe/ifl cm caMO 
Heo6xoflMMMTe cpeflCTBa 3a ynpaB/ieHne. EflHa ceKpeiapica no/i3Bam.a eflMH 
jiamon 3Hae caMO 3a eKpaH, K/iaBnaTypa m MMiuKa, a bcm^ko ocraHa.no e 
ckpmto. Tfl HflMa Hy>Kfla fla 3Hae 3a BvrpeujHOCTTa Ha jiamona, 3am.0T0 He m e 
Hy>KHo m MO>xe fla on/iecKa Hemo. ToraBa 4acr ot cBOMCTBaTa v\ MeTOflMTe 
ocTaBaT ckpmtm 3a nea. 

H36op"bT KaKBo e ckpmto m KaKBo e ny6/iM4Ho BMflMMo e Ha T03M, komto nMwe 
K/iaca. KoraTO nporpaMnpaMe Tpa6Ba fla flecfiMHupaMe KaTO private (ckpmt) 
BceKM MeTOfl v\nv\ no/ie, komto He no/i3BaMe OTflpyr K/iac. 

Kancy/iaun$i - npMMepn 

Eto eflMH npMMep 3a cKpMBaHe Ha MeTOflM, komto He e Hy>Kfla fla ca M3BecTHM 
Ha noTpe6MTe/ia, a ce no/i3BaT BvrpeujHO caMO ot aBTopa Ha K/iaca. ritpBo 
flecfiMHMpaMe a6cTpaKTeH K/iac Feiidae, komto flecfiMHMpa ny6/iM4HMTe onepa- 

UMM Ha KOTKMTe (He3aBMCMM0 K3KBM T04H0 KOTKM MMaMe) '. 



Feiidae . java 


package introj avabook; 




public abstract class Feiidae { // Latin for 

// . . . 


cat 


public abstract void walk(); 

} 




Eto KaK M3me>Kfla K/iacvr Lion: 


Lion . java 


package introj avabook; 




public class Lion extends Feiidae implements 


Reproducable { 
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// . . . 

private movePaw(Paw paw) { 
// . . . 

} 

@Override 

public void walk() { 

this .movePaw (f rontLeft) ; 
this .movePaw (f rontRight) ; 
this .movePaw (bottomLef t) ; 
this .movePaw (bottomRight ) ; 

} 

} 



ny6/lM4HMflT MeTOfl walk() M3BMKBa 4 ITbTI/1 HflKaKbB flPyr CKpMT (private) 

MeTOfl. TaKa MHTepcj)eMC"bT (b to3m cnynaM a6cTpaKTHMAT K/iac) e KparbK - 
caMO eflMH MeTOfl. 1/lMnjieMeHTaunflTa o6a4e M3BMKBa flpyr MeTOfl, cbiuo 4acr 
ot MMn/ieMeHTaunflTa, ho ckpmt 3a no/i3BaTe/ia Ha K/iaca. TaKa K/iacvr Lion 
He pa3KpnBa ny6/iM4HO MHcjDopMaunfl 3a TOBa KaK pa6oTM BvrpeujHO v\ TOBa My 
flaBa B"b3M0>KH0CT Ha no-KbceH eTan fla npoMeHM MMn/ieMeHTaunaTa cm 6e3 
ocTaHa/iMTe K/iacoBe fla pa36epaT (m fla MMaT Hy>Kfla ot npoMAHa). 

flpyr npuMep 3a a6cTpaKunfl e Knacvr ArrayList ot cTaHflapTHMTe 6m6/imo- 
TeKM Ha Java. Ako otbopmm cope KOfla Ha T03M K/iac, me bmamm, 4e b Hero MMa 
fleceTKM no/ieTa v\ MeTOflu, komto ca flecjDMHupaHn KaTO private (ckpmtm) m ca 
flOCTbnHM caMO B"bTpei±iHO ot K/iaca: 



ArrayList. java 



package java.util; 

public class ArrayList<E> extends AbstractList<E> 

implements List<E>, RandomAccess , Cloneable, Serializable { 
private static final long serialVersionUID = 

8683452581122892189L; 
private transient Object [] elementData; 
private int size; 

private void f astRemove (int index) { ... } 
private void rangeCheck (int index) { ... } 

private void writeObject (Obj ectOutputStream s) { ... } 
private void readObj ect (ObjectlnputStream s) { ... } 

} 



KaKTO BM>KflaMe, ocbch no3HaTi/rre hm ny6/iM4HM MeTOflu b K/iaca ArrayList 
MMa m ckpmtm Hema. ToBa ca BvrpeujHkiTe CTpyKTypn, cbxpaHABaiflu e/ieMeH- 

TMTe Ha CTpyKTypaTa (elementData M Size) M HflKOM TaMHM MeTOflM, KOMTO He 
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6m Tpa6Ba.no fla ce M3BMKBaT M3B"bH K/iaca. CKpuBaineTO Ha Te3M fleTafi/iM 
rapaHTupa, <-\e hmkom ocBeH caMna K/iac ArrayList HflMa fla Qyra flupeKTHo 
no flaHHMTe m TaKa HAMa fla MMa B"b3M0>KH0CT fla c6"bpKa Hemo. Ako bcm^km 
no/ieTa b ArrayList 6flxa flecjDMHupaHM KaTO ny6/iM4HM, mewe fla e MHoro 
TpyflHO fla HaKapaMe noTpe6nTe/iMTe fla o6hoba BaT b cmhxpoh npoMeH/iMBMTe 
size M elementData. l~IOHe>Ke Te3M npoMeH/lMBM ca CKpMTM, K/iac"bT ArrayList 
ce rpn>KM B"bTpeiuHO 3a tax m ha Ma onacHOCT hhkom fla rn pa36yTa. 

no/iMMop4>M3i>M (Polymorphism) 

C/ieflBaiflMAT ocHOBeH npuHunn ot o6eKTHO-opneHTnpaHOTO nporpaMnpaHe e 

"n0/lMM0pcjDM3"bM". fl0/1MM0p4>M3M1>T n03B0JlflBa TpeTMpaHeTO Ha 06eKTM OT 

Hac/iefleH K/iac KaTO o6eKTM ot HeroB 6a30B K/iac. HanpuMep ro/ieMMTe kotkm 
(6a30B K/iac) xBamaT xepTBMTe cm (MeTOfl) no pa3/iM4eH Ha^MH. JItdBvt (miac 
Hac/ieflHMK) rn fle6He, flOKaTO renapflvr (flpyr K/iac-Hac/ieflHMK) npocTo rn 
Hafl6arBa. 

n0/lMM0pcjDM3M"bT flaBa B"b3M0>KH0CTTa fla TpeTMpaMe np0M3B0/lHa TO/lflMa KOTKa 

npocTo KaTO ro/iflMa KOTKa m fla KaweM "xBaHM wepTBaTa cm", 6e3 3Ha4eHne 
KaKBa T04H0 e ro/iflMaTa KOTKa. 

no/iMMopcf)M3M"bT MO>Ke m ho ro fla HanoMHfl Ha a6crpaKUMflTa, ho b nporpaMM- 
paHeTO ce cBtp3Ba Hatf-Be^e c npeHanncBaHeTO (override) Ha MeTOflu b Hac- 
ziefleHMTe K/iacoBe c u,en npoMAHa Ha opurnHa/iHOTO mm noBefleHne, Hac/ie- 
fleHO ot 6a30BMfl K/iac. A6crpaKUMflTa ce cB"bp3Ba cbc c"b3flaBaHeT0 Ha 
MHTepdpeMc Ha kom noHeHT mjim dpyHKUMOHa/iHOCT (fledpuHnpaHe Ha po/ia). 
npeHanncBaHeTO Ha MeTOflu me pa3meflaMe b p,erav\nv\ c/iefl Ma/iKo. 

A6cTpaKTHM K/iacoBe 

KaKBO cTaBa, aKO MCKaMe fla KaweM, <-\e Knacvr Feiidae e Hen"b/ieH v\ caMO 
Hac/ieflHMUMTe My MoraT fla mmbt MHCTaHunn? ToBa CTaBa c K/iK)40BaTa flyMa 
abstract npefl MMeTO Ha K/iaca m 03Ha4aBa, <-\e Knacvr He e totob m He Mo>xe 
fla 6"bfle MHCTaHunpaH. TaK"bB K/iac ce Hapn^a a6cTpaKTeH K/iac. A KaK fla 
yKaxeM koa to^ho 4acr ot K/iaca He e n"b/iHa? ToBa othobo CTaBa c 
K/iK)40BaTa flyMa abstract npefl mmcto Ha MeTOfla, komto Tpa6Ba fla 6"bfle 
MMn/ieMeHTupaH. T03M MeTOfl ce Hapn^a a6cTpaKTeH mctoa n He MO>xe fla 
npnTexaBa MMn/ieMeHTauna, a caMO fleK/iapauna. 

BceKM K/iac, komto MMa noHe eflMH a6cTpaKTeH MeTOfl, Tpa6Ba fla 6"bfle 
a6cTpaKTeH. JlorM4HO, Ha/iM? 06paTHOTO, o6a4e He e b cM/ia. B"b3Mo>KHO e fla 
fledpMHMpaM K/iac KaTO a6cTpaKTeH flopM KoraTO b Hero HHMa hmto eflMH 
a6cTpaKTeH MeTOfl. 

A6cTpaKTHMTe K/iacoBe ca Heiflo cpeflHO Me>Kfly K/iac m MHTepdpeMc. Te MoraT 

fla fledDMHMpaT 06MKHOBeHM MeTOflM M a6CTpaKTHM MeTOflM. 06MKHOBeHMTe 

MeTOflM MMaT Tfl/io (MMn/ieMeHTauMfl), flOKaTO a6cTpaKTHMTe MeTOflM ca npa3HM 
(6e3 MMn/ieMeHTauMfl) m ca ocTaBeHM fla 6"bflaT pea/iM3MpaHM ot K/iacoBeTe- 
Hac/ieflHMUM. 
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A6cTpaKTeH K/iac - npMMepn 

fla pa3meflaMe eflMH npuMep 3a a6crpaKTeH K/iac: 

Felidae . java 



package introj avabook; 

public abstract class Felidae {// Latin for cat 

// . . . 

public boolean isMaleO { 
return male; 

} 

public void setMale (boolean male) { 

this. male = male; 

} 

public abstract boolean catchPray (Object pray); 

} 



3a6e/ie>KeTe b ropm/rn npi/iMep KaK HopMa/iHMTe MeTOflu isMaleO m 
setMale () MMaTTfl/10, a a6cTpaKTHMflT MeTOfl catchPray () HflMa Tfl/10. 



Lion . java 



package introj avabook; 

public class Lion extends Felidae { 

// . . . 

public boolean catchPray (Obj ect pray) { 
super . hide ( ) ; 
this . ambush ( ) ; 
super. run ( ) ; 
// . . . 

} 

} 



Eto oiue eflMH npi/iMep 3a a6crpaKTHo 

TeH K/iaC M nO/lMMOpcflHO M3BMKBaHe 

paMe a6cTpaKTHMfl K/iac Animal: 



noBefleHne, pea/iM3npaHo 4pe3 a6cTpaK- 
Ha a6cTpaKTeH MeTOfl. ritpBO flecfiMHM- 



Animal . java 



package introj avabook; 
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public abstract class Animal { 

public void printlnf ormation ( ) { 
System. out .println (" I am " + 

this .getClass ( ) . getSimpleName ( ) + "."); 
System. out .println (getTypicalSound () ) ; 

} 

protected abstract String getTypicalSound () ; 

} 



flecfiMHMpaMe m K/iaca Cat, komto Hac/ieflflBa a6crpaKTHi/ifl K/iac Animal m 
flecfiMHupa MMn/ieMeHTaunfl 3a a6crpaKTHi/ifl MeTOfl getTypicalSound () : 



Cat. java 



package introj avabook; 

public class Cat extends Animal { 

@0verride 

protected String getTypicalSound ( ) { 
return "Miaoooow ! " ; 

} 

public static void main ( String [ ] args) { 
Animal cat = new Cat(); 
cat . printlnf ormation ( ) ; 
// Output: 
// I am Cat. 
/ / Miaoooow ! 

} 

} 



B npi/iMepa MeTOflvr printinformation () ot a6cTpaKTHMfl K/iac cBtpiuBa 
cBOATa pa6oTa KaTO pa34MTa Ha pe3y/iTaTa ot M3BMKBaHeT0 Ha a6cTpaKTHMfl 
MeTOfl getTypicalSound () , komto ce onaKBa fla 6"bfle MMn/ieMeHTupaH no 
pa3/iM4eH Ha^MH 3a pa3/iM4HMTe >kmbothm (pa3/iM4HMTe Hac/ieflHMun Ha K/iaca 

Animal). Pa3/lM4HMTe >KMBOTHM M3flaBaT pa3/lM4HM 3ByUM, HO OTne^aTBaHeTO 

Ha MHcj3opMauna 3a >kmbotho e eflHa v\ cbma cfiyHKLinoHa/iHOCT 3a bcm^km 

>KMBOTHM M 3aT0Ba e M3HeceHa B 6a30BMfl K/iac. 

Hmct a6cTpaKTeH K/iac 

A6cTpaKTHMTe K/iacoBe, KaKTO m MHTepcfieMCMTe He MoraT fla ce MHCTaHunpaT. 
Ako ce onuTaTe fla cb3flafleTe MHCTaHuna Ha a6cTpaKTeH K/iac, me no/iy4MTe 
rpeiuKa no BpeMe Ha KOMnn/iauna. noHHKora flafleH K/iac Niowe fla 6"bfle 
flex/iapMpaH KaTO a6cTpa KTeH flopu n na H«Ma hmto eflkiH a6crpa KTeH 
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MeTOfl, npocTO, 3a fla ce 3a6paHM fli/ipeKTHOTO My i/i3no/i3BaHe, 6e3 fla ce 

Cb3flaBa MHCT3HI4Mf1 Ha HeroB HaC/ieflHMK. 

Hmct a6cTpaKT6H icnac (pure abstract class) e a6crpa herein K/iac, komto 
HflMa hmto eflMH MMn/ieMeHTupaH MeTOfl, KaKTO m hmto eflHa 4/ieH npoMeH- 
/lMBa. Mhoto HanoMHfl Ha MHTepcfseMC. OcHOBHaTa pa3/iMKa e, <-\e eflMH K/iac 
MO>xe fla MMn/ieMeHTupa mhoto MHTep<JpeMcn m HacneflflBa caMO eflMH K/iac 
(6m/i tom m 4mct a6cTpaKTeH K/iac). 

B Ha^a/iOTO npn cbiuecTByBaHeTO Ha MHowecrBeHO HacneflHBaHe He e MMa/io 
Hy>Kfla ot MHTepcJpeMCM. 3a fla 6"bfle 3aMecTeH0, ce e Ha/io>KM/io fla ce noflBHT 
MHTepdpeMCMTe, komto fla hocht mhototo po/in Ha eflMH o6eKT. 

BkipTya/iHM MeTOflM 

MeTOfl, komto Mo>Ke fla ce npeHanniue b K/iac Hac/ieflHMK, ce Hapn^a 
BMpTya/ieH mctoa (virtual method). Bcm^km MeTOflM b Java ca BnpTya/iHM, 
6e3 M3pn4H0 fla ce fle<JpnHnpaT KaTo TaKMBa. Ako He MCKaMe fla 6"bflaT 
BnpTya/iHM, rn MapKupaMe c Knto^oBaTa flyMa final. ToraBa hmkom K/iac- 
Hac/ieflHMK He MO>Ke fla fleicnapupa v\ fle<JpnHnpa mctoa etc CbiflaTa curHaTypa. 

BnpTya/iHMTe MeTOflM ca b3>khm 3a npeHanMCBaHeTo Ha mctoam (method 

overriding), KoeTO e b cbpueTo Ha no/iMMop<Jpn3Ma. 

BkipTya/iHM MeTOflM - npwMep 

MMaMe K/iac, HacneflflBam flpyr, KaTo m flBaTa MMaT o6m MeTOfl. M flBaTa 
MeTOfla nuiuaT Ha K0H30/iaTa. Eto KaK M3me>Kfla K/iacvrLion: 



Lion . java 



package introj avabook; 

public class Lion extends Felidae { 

// . . . 

public void catchPray (Object pray) { 
System .out .print In ( "Lion . catchPray" ) ; 

} 

} 



Eto KaK M3me>Kfla v\ K/iacvr AfricanLion: 



AfricanLion. java 



package introj avabook; 

public class AfricanLion extends Lion { 

// . . . 
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public void catchPray (Object pray) { 

System . out .print In ( "Af ricanLion . catchPray" ) ; 

} 

} 



n pa bum Tpn onuTa 3a cb3flaBaHe Ha MHCTaHunn v\ M3BMKBaHe Ha MeTOfla 
catchPray . 



VirtualMethodsExample . java 



package introj avabook; 

public class VirtualMethodsExample { 

public static void main ( String .. . args) { 
{ 

Lion lion = new Lion(); 

lion . catchPray (null) ; 

// Will print "Lion . catchPray" 

} 
{ 

AfricanLion lion = new AfricanLion () ; 
lion .catchPray (null) ; 

// Will print "AfricanLion . catchPray " 

} 
{ 

Lion lion = new AfricanLion () ; 
lion .catchPray (null) ; 

// Will print "AfricanLion . catchPray " , because 

// the variable lion has value of type AfricanLion 

} 

} 

} 



B nocneflHMfl onuT acHO ce BM>Kfla KaK BCbiMHOCT ce m3bm KBa npeHanncaHMAT 
MeTOfl, a He 6a30BMAT. ToBa ce c/iyMBa, 3amoTO ce npoBepaBa kom BCbiMHOCT e 
mctmhckmat K/iac, ctohlu. 3afl npoMeH/iMBaTa, m ce npoBepsiBa fla/in tom MMa 
MMn/ieMeHTupaH (npeHanncaH) to3m MeTOfl. 

ripeHanncBaHeTo Ha MeTOflu ce Hapi/ma ome: npnnoKpnBa He (noAMima) Ha 
BMpTya/ieH mctoa. 

KaKTO BnpTya/iHMTe, TaKa v\ a6cTpaKTHMTe MeTOflu MoraT p,a 6"bflaT npunoKpn- 

BaHM. A6CTpaKTHMTe MeTOflM BCblflHOCT npeflCTaB/lflBaT BkipTya/lHM MeTOflM 6e3 

KOHKpeTHa MMn/ieMeHTaunfl. Bcm^km MeTOflM, komto ca flecj)MHMpaHM b flafleH 
MHTepcjDeMc ca a6cTpaKTHM v\ cneflOBaTe/iHO BnpTya/iHM, MaKap v\ TOBa fla He e 

flecjDMHMpaHO M3PM4H0. 
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BMpTya/lHM MeTOflM M CKpHB3He Ha MeTOflM 

B ropHMfl npuMep MMn/ieMeHTaunflTa Ha 6a30Bna K/iac ocTaHa cKpnTa v\ Hen3- 
no/i3BaHa. Eto KaK M0>KeM fla no/i3BaMe m Hea KaTO 4acT ot HOBaTa MMn/ieMeH- 
Tauna (b cnyqafi 4e He MCKaMe fla noflMeHMM, a caMO fla florrb/iHMM cTapaTa 
MMn/ieMeHTaunfl) : 



Lion . java 



package introj avabook; 

public class Lion extends Felidae { 

// . . . 

public void catchPray (Object pray) { 
System .out .print In ( "Lion . catchPray" ) ; 

} 

} 



Eto KaK M3me>Kfla v\ Knacvr AfricanLion: 



AfricanLion. java 



package introj avabook; 

public class AfricanLion extends Lion { 
// . . . 

public boolean catchPray (Obj ect pray) { 

System . out .print In ( "AfricanLion . catchPray" ) ; 

System . out .print In (" calling super . catchPray (pray) " ) ; 

super . catchPray (pray) ; 

} 

} 



B T03I/I npi/lMep npi/l M3BMKBaHeT0 Ha AfricanLion. catchPray (...) me ce 
M3nMi±iaT 3 pefla Ha K0H30/iaTa: 



AfricanLion. catchPray 
calling super . catchPray (pray ) 
Lion . catchPray 



Kora fla M3no/i3BaMe no/iMMopcpM3ijM? 

OTroBoptT Ha T03M Btnpoc e npocT: BMHarn, KoraTO MCKaMe fla npeflocTaBMM 
B"b3M0>KH0CT mm n/ieMeHTaui/mTa Ha flafleH MeTOfl fla 6"bfle noflMeHeH b K/iac- 
Hac/ieflHMK. flo6po npaBM/io e fla ce pa6o™ c bt^mokho HaM-6a30Bna K/iac 
m/im HanpaBO c MHTepcjjeMc. TaKa npoMeHMTe Btpxy M3no/i3BaHMTe KnacoBe ce 
crrpa3flBaT b mhoto no-Ma/iKa cTeneH Btpxy K/iacoBeTe, komto Hue nmueM. 
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Ko/ikoto no-Ma/iKO 3Hae eAHa nporpaMa 3a o6Kp"b>KaBamnTe a miacoBe, to/i- 
KOBa no-Ma/iKo npoMeHM (aKO B"bo6me MMa H^KaKBn) Tpa6Ba fla nperbpnn th. 

CBl>p3aHOCT Ha OlTOBOpHOCTMTe M 4>y HKUMOHa/l HO 

o6B-bp3BaHe (cohesion m coupling) 

TepMMHMTe cohesion v\ coupling ca Hepa3pnBH0 cB"bp3aHM c OOn. Te flont/iBaT 
m floo6acHflBaT HflKOM ot npuHunnnTe, komto onucaxMe flo MOMeHTa. HeKa ce 
3ano3HaeM c tax. 

CBi»p3aHOCT Ha OTroBopHOCTMTe (cohesion) 

noH^TkieTO cohesion (cBi>p3aHOCT Ha oiroBopHOCTirre) noKa3Ba ao ks kbs 
creneH pa3/iM4HMTe 3afla4M m ottobophoctm Ha eAHa nporpaMa mjim eflMH 
kom noHeHT ca cB"bp3aHM noMe>Kfly cm, T.e. ko/iko cjDOKycupaHa e nporpaMaTa b 
peiuaBaHeTO Ha eflHa eflMHCTBeHa 3afla4a. Pa3fle/ia ce Ha cn/iHa CBi»p3aHOCT 
(strong cohesion) v\ c/ia6a CBbp3aHOCT (weak cohesion). 

Cm/i Ha cB~bp3aHOCT Ha OTroBopHOCTMTe (strong cohesion) 

KoraTO K0xe3i/iHTa (cohesion) e cn/iHa, TOBa noKa3Ba, <-\e OTroBopHOCTMTe m 
3afla4MTe Ha eflHa eflUHnua koa (MeTOA, K/iac, kom no He ht, noAnporpaMa) ca 
cB"bp3aHM noMe>KAy cm m ce crpeMflT p,a pewaT o6m npo6/ieM. ToBa e Hemo, 
K"bM KoeTO BMHarn Tpa6Ba Aa ce cTpeM mm . Strong cohesion e TMnM4Ha xapaK- 
TepMCTMKa Ha bmcoko Ka^ecTBeHMa cocjrryep. 

Cm/i Ha cBi>p3aHOCT 3a K/iac 

CM/iHa cB"bp3aH0CT Ha OTroBopHOCTMTe (strong cohesion) b eAUH K/iac 03Ha- 
4aBa, 4e to3m K/iac onMCBa caMo eAUH cy6eKT. no-rope cnoMeHaxMe, <-\e ep,v\H 
cy6eKT Moxe p,a MMa mhoto po/iM (neTbp e BoeHeH, cbnpyr, AaH"bKon/iaTeu,). 

BCM4KM Te3M pO/lM Ce OnMCBaT B eAUH M CblU, K/iaC. CM/lHaTa CB"bp3aH0CT 

03Ha4aBa, <-\e K/iacvr pewaBa eAHa 3aAa4a, eAUH npo6/ieM, a He MHoro 
eAHOBpeMeHHO. K/iac, komto npaBM mhoto Hema eAHOBpeMeHHO e TpyAeH 3a 
pa36MpaHe m noAAP"b>KKa. npeACTaBeTe cm K/iac, komto pea/iM3Mpa eAHOBpe- 
MeHHO xeiu-Ta6/iML4a, npeAocraBfl cfiyHKUMM 3a ne^aTaHe Ha npMHTep, 3a 
npaiuaHe Ha e-mail m 3a pa6oTa c TpMroHOMeTpM4HM cfiyHKUMM. KaKBo MMe me 
AaAeM Ha T03M K/iac? Ako ce 3aTpyqHflBaMe b OTroBopa Ha to3m Btnpoc, TOBa 
03Ha4aBa, <-\e ha MaMe CM/iHa cB"bp3aH0CT Ha OTroBopHO cTMTe (cohesion) m 
Tpa6Ba Aa pa3Ae/iMM K/iaca Ha hhkojiko no-Ma/iKM, BceKM ot komto pewaBa 
caMO eAHa 3aAa4a. 

Cm/i Ha cB~bp3aHOCT 3a K/iac - npMMep 

KaTO npMMep 3a CM/iHa cB"bp3aH0CT Ha ottobophoctm mokcm Aa AaAeM K/iaca 
java.iang.Math. Tom M3n"b/iHABa eAHa eAUHCTBeHa 3aAa4a - npeAocraBH 

MaTeMaTM4eCKM M34MCJieHMfl M KOHCTaHTM: 
- Sin() , Cos () , Asin() 
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- Sqrt(), Pow(), Exp() 

- Math. PI, Math.E 

CH/IHa CBl>p3aHOCT 3a MeTOfl 

EflMH MeTOfl e flo6pe HanncaH, KoraTO M3n"b/iHflBa caMO eflHa 3afla4a m a 
nsnt/iHflBa flo6pe. MeTOfl, komto npaBM mhoto Heifla, cB"bp3aHM cbc cbBceM 
pa3/iM4HM 3afla4M, MMa /Iowa K0xe3Mfl m Tpa6Ba fla ce pa3fle/in Ha hhkojiko 
no-npocTM MeTOfla, komto pewaBaT caMO eflHa 3afla4a. H TyK ctom B"bnpoc"bT 
KaKBo MMe me flafleM Ha MeTOfl, komto TbpcM npocTM 4Mc/ia, 4epTae 3D 
rpacfiMKa Ha eKpaHa, KOMyHMKMpa no Mpe>KaTa m ne^aTa Ha npMHTep cnpaBKM, 
M3 B/i e 4 e h m ot 6a3a flaHHM. TaK"bB MeTOfl MMa .noma Koxe3Mfl m Tpa6Ba fla ce 
pa3fle/iM /iorM4ecKM Ha hako/iko MeTOfla. 

C/ia6a CBi>p3aHOCT Ha oitobophoctmts (weak cohesion) 

C/ia6a cB"bp3aH0CT ce Ha6/iK)flaBa npM mctoam, komto BtpwaT no hako/iko 
3afla4M. Te3M MeTOflM Tpa6Ba fla npMeMaT hakojiko pa3/iM4HM rpynM napa- 
MeTpM, 3a fla M3B"bpi±iaT pa3/iMMHMTe 3afla4M. rioHAKora TOBa Ha/iara HecBtp- 
3aHM /iorM4ecKM flaHHM fla ce o6eflMHABaT3a tomho TaKMBa MeTOflM. M3no/i3Ba- 
HeTO Ha cna6a K0xe3Mfl (weak cohesion) e BpeflHO m Tpa6Ba fla ce M36arBa! 

C/ia6a CBi>p3aHOCT Ha oiroBopHOCTMTe - npwMep 

Eto eflMH npMMep 3a K/iac, komto MMa weak cohesion: 



public class Magic { 

public void PrintDocument (Document d) { ... } 
public void SendEmail ( string recipient, 

string subject, string text) { ... } 
public void CalculateDistanceBetweenPoints ( 

int xl, int yl, int x2 , int y2 ) { ... } 

} 



Ao6pM npaKTMKM 3a CBT>p3aHOCT Ha OTrOBOpHOCTMTe 

CbBceM /iorM4Ho cM/iHaTa cB"bp3aH0CT e "flo6pMflT" Ha^MH Ha nMcaHe Ha koa. 
rioHATMeTO ce cBi3p3Ba c no-npocT m no-aceH cope koa - koa, komto no-ziecHO 
ce noAAtpwa m no-/iecHO ce npeM3no/i3Ba (nopaAM no-Ma/iKMa Ha 6poM 

3aAa4M, KOMTO TOM M3n"b/lHfl Ba) . 

06paTHO, npM c/ia6a cBtpsaHOCT BCflKa npoMHHa e 6oM6a cbc 3aK"bCHMTe/i, 
3aifl0T0 MO>Ke Aa 3acerHe Apyra dpyHKLiMOHa/iHOCT. noHHKora eAHa /iorM4ecKa 
3aAa4a ce pa3npocTMpa Btpxy hako/iko MOAy-na m TaKa npoMAHaTa m e no- 
TpyqoeMKa. npeM3no/i3BaHeTO Ha koa cbiuo e TpyqHO, 3amoTO eAMH KOMno- 
HeHT B"bpiuM hako/iko HecB"bp3aH m 3aAa4M m 3a Aa ce M3nO/13Ba OTHOBO, 
Tpa6Ba Aa ca Ha nv\u,e tomho cbiflMTe yc/ioBMa, KoeTo TpyAHo Mo>Ke Aa ce 

nOCTMTHe. 
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(PyHKMMOHa/iHO o6Bi>p3BaHe (coupling) 

OyHKunoHa/iHO o6B"bp3BaHe (coupling) onucBa HaM-Be^e ,qo KaKBa cTeneH 
kom noHeHTMTe / K/iacoBeTe 3aBMCflT eflMH ot flpyr. fle/in ce Ha cpyHKuiio- 

Ha/lHa H633BMCMMOCT (lOOSe Coupling) V\ CM/1Ha B3aMMOCBl>p3aHOCT 

(tight coupling). OyHKunoHa/iHaTa He3aBMCMM0CT o6mkhob6ho MflBa 3aeflH0 
etc c/ia6aTa cBtpsaHOCT Ha OTroBopHOCTMTe v\ o6paTHO. 

OyHKUjMOH3/1H3 H633BMCMMOCT (lOOSe COUpMng) 

OyHKunoHa/iHaTa He3aBMCMM0CT (loose coupling) ce xapaKTepn3npa c TOBa, <-\e 
eflMHMUMTe KOfl (noflnporpaMa / K/iac / KOMnoHeHT) o6myBaT c flpyrn TaKMBa 
npe3 flCHO flecjDMHupaHM MHTepcjDeMcn (floroBopn) v\ npoMAHaTa b MMn/ieMeHTa- 
UMaTa Ha eflMH KOMnoHeHT He ce 0Tpa3flBa Ha flpyrkrre, c komto tom o6myBa. 
KoraTO nuiueTe nporpaMeH koa, He Tpa6Ba fla pa34MTaTe Ha BvrpeujHM xapaK- 
TepucTMKM Ha KOMnoHeHTMTe (cneuncfjMLiHO noBefleHne, HeonncaHO b MHTep- 
dpev\cv\Te) . 

floroBopvr Tpa6Ba fla e MaKCMMa/iHO onpocTeH v\ fla flecjjMHupa eflMHCTBeHO 
Hy>KHMTe 3a pa6oTaTa Ha T03M kom no He ht noBefleHna, KaTO cKpuBa bcm^km 
HeHy>KHM fleTaM/in. 

OyHKunoHa/iHaTa He3aBMCMM0CT e xapaKTepucTMKa Ha KOfla, KbM koato 
Tpa6Ba fla ce crpeMMTe. Ta e eflHa ot 0T/iM4MTe/iHMTe nep™ Ha Ka^ecTBeHna 
nporpaMeH koa. 

Loose coupling - npciMep 

Eto eflMH npuMep, b komto MMaMe cfiyHKUMOHa/iHa He3aBMCMMocT Me>Kfly 
K/iacoBeTe m MeTOflMTe: 



class Report { 

public boolean loadFromFile ( String fileName) {...} 

public boolean saveToFile ( String fileName) {...} 

} 

class Printer { 

public static int print (Report report) {...} 

} 

class Example { 

public static void main ( String [ ] args) { 
Report myReport = new Report () ; 
myReport . loadFromFile ( "DailyReport . xml " ) ; 
Printer . prin t (myReport ) ; 

} 

} 
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B T03I/I npMMep HMKOM K/iaC M HMKOM MeTOfl He 3aBMCM OT OCTaHa/lMTe. MeTo- 

flMTe 3aBi/icflT caMO ot napaMeTpnTe, komto mm ce noflaBai". Ako hhkom MeTOfl 
hm noTpa6Ba b c/ieflBaiu npoeKT, necno me MO>KeM fla ro M3BaflMM m M3no/i- 

3BaMe OTHOBO. 

CM/iHa B3anMOCBi>p3aHOCT (tight coupling) 

Cmma B3anM0CB"bp3aH0CT MMaMe npn mhoto bxoahm napaMeTpn v\ m3xoahm 
napaMeTpn v\ npn M3no/i3BaHe Ha HeonncaHM (b floroBopa) xapaKTepucTMKn 
Ha flpyr kom noHeHT (HanpuMep 3aBMCMM0CT ot cTaTM4HM no/ieTa b flpyr K/iac). 
ripn M3no/i3BaHe Ha mhoto t. Hap. kohtpo/ihm npoMeH/iMBM, komto 0Ka3BaT 
KaKBO fla e noBefleHneTO etc cbiflMHCKUTe flaHHM. Cn/iHaTa B3anM0CB"bp3aH0CT 
Me>Kfly flBa v\nv\ noBe^e MeTOfla, K/iaca v\nv\ KOMnoHeHTa 03Ha4aBa, 4e Te He 
MoraT fla pa6oTHT He3aBMCMM0 eflMH ot flpyr m ^e npoMHHaTa b eflMH ot tax 
me 3acerHe m ocraHa/iMTe. ToBa boam ao TpyfleH 3a 4eTeHe koa m ro/ieMM 
npo6/ieMM npn noAAP"b>KKaTa My. 

Tight coupling - npciMep 

Eto eAMH npuMep, b komto MMaMe cn/iHa B3anM0CB"bp3aH0CT Me>KAy K/iacoBeTe 
m MeTOAUTe: 

class MathParams { 

public static double operand; 
public static double result; 

} 

class MathUtil { 

public static void sqrt() { 

MathParams . res ul t = calcSqrt (MathParams . operand) ; 

} 

} 

class SpaceShuttle { 

public static void main ( String [ ] args) { 
MathParams . operand = 64; 
MathUtil . sqrt ( ) ; 

System. out .println (MathParams . result) ; 

} 

} 



TaKbB koa e TpyqeH 3a pa36npaHe m 3a noAAP"b>KKa, a B"b3M0>KH0CTTa 3a 
rpeiuKM npn M3no/i3BaHeTO My e orpoMHa. noMnc/ieTe KaKBO ce c/iyMBa, aKO 
Apyr MeTOA, komto M3BMKBa sqrt() noAaBa napaMeTpnTe cm npe3 cbiunTe 
CTaTM4HM npOMeH/lMBM operand M result. 

Ako ce Ha/io>KM b cneABam npoeKT Aa M3no/i3BaMe cbmaTa cfiyHKUMOHa/iHOCT 
3a M3B/iM4aHe Ha KopeH KBaApaTeH, HsiMa Aa mokcm npocTO Aa cm KonnpaMe 
MeTOAa sqrt() , a me Tpa6Ba Aa KonnpaMe K/iacoBeTe MathParams m MathUtil 
3aeAHo c BCM4KMTe mm MeTOAn. ToBa npaBM KOAa TpyAeH 3a npen3no/i3BaHe. 
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BcbiMHOCT ropHMAT koa e npMMep 3a .now koa no bcm^km npaBM/ia Ha 
npoueflypHOTo v\ o6eKTHo-opneHTnpaHOTO nporpaMnpaHe m aKO ce 3aMnc/iMTe, 
curypHo me ce ceTMTe 3a ome noHe hako/iko Hecna3eHM npenoptKM, komto 
cMe bm flaBa/in flo MOMeHTa. 

Ao6pn npaKTMKM 3a cpyHKuiiOHa/iHO o6Bi>p3BaHe 

flo6paTa npaKTMKa e fla He ce pa34MTa Ha hmlao noBe^e ot onucaHOTO b 
floroBopa (MHTepcfieMca). Pa36npa ce, flo6pa npaKTMKa e fla ce nporpaMupa 
cpeiuy MHTepcfieMcn, a He cpemy kohkpcthm K/iacoBe (3a TOBa Be^e cnoMe- 
HaxMe b ceKUMATa " A6cTpaKuna "). 

flo6pa npaKTMKa e MeTOflMTe fla ca rbBKaBM v\ fla ca totobm fla pa6oTHT c 
BCM4KM KOMnoHeHTM, komto cna3BaT MHTepcfieMca mm, a He caMO c onpefle/ieHM 
TaKMBa. noc/ieflHOTO 6m 03Ha4aBa/io, <-\e Te3M MeTOflM o^aKBaT Hemo cneuM- 
cj)M4H0 ot kom noHeHTMTe, c komto MoraT fla pa6oTHT. flo6pa npaKTMKa e cbmo 

BCMHKM 3aBMCMMOCTM fla Ca flCHO OnMCaHM M BMflMMM. MHa^e nOflflP"b>KKaTa Ha 

TaK"bB KOfl CTaBa TpyflHa (n"b/iHO e c noflBOflHM KaMtHM). 

flo6"bp npMMep 3a strong cohesion m loose coupling e 6M6/iMOTeKaTa Java 
collections framework (KO/ieKUMMTe b Java). K/iacoBeTe 3a pa6oTa c Ko/ieKUMM 
MMaT cM/iHa K0xe3Mfl. BceKM ot tax pewaBa eflHa 3afla4a m no3BO/iflBa ziecHa 
npeM3no/i3BaeMOCT. Te3M K/iacoBe npMTe>KaBaT m flpyraTa xapaKTepMCTMKa Ha 
Ka^ecTBeHMfl nporpaMeH koa: loose coupling. K/iacoBeTe, pea/iM3MpaiflM 
KO/ieKUMMTe ca Heo6B"bp3aHM eflMH c flpyr. BceKM ot Tax pa6oTM npe3 CTporo 
flecjDMHMpaH MHTep4>eMc m He M3flaBa p,eTav\nv\ 3a cBOHTa MMn/ieMeHTauMa. 
Bcm4km MeTOflM m no/ieTa, komto He ca ot MHTepcfieMca, ca ckpmtm, 3a fla ce 
HaMa/iM B"b3M0>KH0CTTa 3a o6B"bp3BaHe Ha flpyrM K/iacoBe c tax. MeTOflMTe b 

K/iaCOBeTe 3a KOJieKU,MM He 3aBMCflT OT CTaTMMHM npOMeH/lMBM M He pa34MTaT 
Ha HMK3KBM BXOflHM flaHHM, OCBeH BVTpeUJHOTO CM CbCTOflHMe M noflafleHMTe 

mm napaMeTpM. ToBa e flo6paTa npaKTMKa, flo kohto paHo m/im KbCHO BceKM 
nporpaMMCT flocTMra KaTO noHaTpyna onMT. 

Kofl KaTO cnareTM (spaghetti code) 

CnareTM koa e HecTpyKTypMpaH koa c HeacHa ziorMKa, TpyfleH 3a 4eTeHe, 
pa36MpaHe m 3a noAA"bP>KaHe. ToBa e koa, b komto noc/ieAOBaTe/iHOcira e 
HapyujeHa m o6"bpKaHa. ToBa e koa, komto MMa weak cohesion m tight 
coupling. T03M koa ce cB"bp3Ba ce etc cnareTM, 3amoTo cbiuo KaTO tax e 
on/ieTeH m 3aB"bpTHH. KaTO AP"bnHeuj eAUH cnareT (t. e. eAMH K/iac m/im 
MeTOA), ua/iaTa 4mhma cnareTM MO>Ke Aa ce OKa>Ke, onnerena b Hero (t. e. 
npoMAHa Ha eAMH mctoa v\nv\ K/iac boah AO ome AeceTKM APyrM npoMeHM 
nopaAn CM/iHaTa 3aBMCMMocT Me>KAy tax). CnareTM KOA"bT e no^TM HeB"b3- 
mo>kho Aa ce npeM3no/i3Ba, 3amoTO HHMa KaK Aa OTAe/iMiu Ta3M 4acr ot Hero, 
koato B"bpiuM pa6oTa. 
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ItllOClt. I- u 



tamp b pi o to 




Cnare™ koavt ce no/iynaBa, KoraTO CTe nuca/in HHKaKbB koa, cnefl TOBa CTe 
ro flont/iHu/in, cnefl to Ba M3MCKBaHMflTa ca ce npoMeHM/in v\ Bue CTe HaroflM/in 
KOfla icbM tax, cnefl TOBa naK ca ce npeMeHM/in ht.h. C BpeMeTO cnareTMTe ce 
on/iMTaT Bee noBe^e m noBe^e m MflBa momcht, b komto bcm^ko Tpa6Ba fla ce 
npeHanniue ot Hy/iaTa. 

Cohesion m coupling b MHweHepHMTe flMCMMn/iMHM 

Ako cm Muc/iMTe, 4e npuHunnnTe 3a strong cohesion v\ loose coupling ce 
OTHacflT caMo 3a nporpaMnpaHeTo, fl"b/i6oKo ce 3a6/iy>KflaBaTe. ToBa ca 
3flpaBM MH>KeHepHM npuHunnn, komto me cpeiflHeTe b cTponTe/icTBOTO, b 
ManiMHOCTpoeHeTO, b e/ieKTpoHMKaTa v\ Ha ome xm/iaam MecTa. 

fla B3eMeM 3a npi/iMep eflMH tb^pa amck: 




Tom peujaBa eflHa efli/mcTBeHa 3afla4a, Ha/in? TBtpflnaT amck peiuaBa 3afla- 
4aTa 3a cbxpaHeHne Ha flaHHM. Tom He ox/ia>Kfla KOMniOTbpa, He M3flaBa 
3Byun, HflMa M34nc/iMTe/iHa cn/ia m He ce no/i3Ba KaTo K/iaBnaTypa. Tom e 
cBtp3aH c KOMnioTbpa caMo c 2 Ka6e/ia, T.e. MMa npocT MHTepcfieMc 3a flocrbn 
i/i He e o6B"bp3aH c flpyri/rre nepucfiepHM ycTpoMCTBa. TBtpflnaT amck pa6oTM 
caMocTOATe/iHO m flpyrnTe ycrpoficTBa He ce MHTepecyBaT ot TOBa to^ho KaK 
pa6o™. UeHTpa/iHMfl npouecop My Ka3Ba "Me™" v\ tom neTe, cnefl TOBa My 
Ka3Ba "nnujn" v\ tom nuiue. KaK to^ho ro npaBM e ckpmto Bvrpe b Hero. 
Pa3/iM4HMTe MOfle/in MoraT fla pa6oTHT no pa3/iM4eH Ha^MH, ho TOBa cm e 
TexeH npo6/ieM. Bn>KflaTe, <-\e eflMH tb^pa amck npi/rrewaBa strong cohesion, 
loose coupling, flo6pa a6cTpaKu,Mfl v\ flo6pa Kancy/iauna. TaKa Tpa6Ba fla 
pea/iM3npaTe v\ BaiunTe K/iacoBe - fla BtpwaT eflHa 3afla4a, fla a BtpwaT 
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flo6pe, fla ce o6B"bp3BaT MMHMMa/iHO c flpyrnTe K/iacoBe (mjim B"bo6me fla He ce 
o6B"bp3BaT, KoraTO e B"b3M0>KH0), fla i/iMaT flceH MHTepcfieMc m fla flo6pa 
a6cTpaKunfl m fla cKpuBaT p,eTav\nv\re 3a BvrpeujHaTa cm pa6oTa. 

Eto eflMH flpyr npuMep: npeflCTaBeTe cm KaKBO mewe fla CTaHe, aKO Ha 
fltHHaTa n/iaTKa Ha KOMnioTbpa 6axa 3anoeHM npouecopvr, TBtpflMaT amck, 
CD-ROM ycTpoMCTBOTo m K/iaBMaTypaTa. ToBa 03Ha4aBa, <-\e KaTO bm ce 
noBpeflM hskom K/iaBMiu ot K/iaBMaTypaTa, me Tpa6Ba fla M3XB"bp/iMTe Ha 
6oicnyKa ue/iMfl KOMniorbp. BM>K,qaTe, <-\e npv\ tight coupling v\ weak cohesion 
xapflyepvr He Mowe fla pa6o™ flo6pe. CbmoTO ce OTHaca m 3a cocjrryepa. 

06eKTHO-opneHTnpaHO MOfle/iiipaHe (OOM) 

HeKa npMeMeM, <-\e MMaMe fla pewaBaMe onpefle/ieH npo6/ieM mjim 3afla4a. 
T03M npo6/ieM MflBa o6mkhob6ho ot pea/iHMH cbht. Tom cbmecTByBa b flafleHa 
pea/iHOCT, koato me HapM^aMe 3ao6MKa/iaifla ro cpefla. 

06eKTHO-opneHTkipaHOTO MOAe/inpaHe (OOM) e npou.ec, CB"bp3aH c 0011, 
npM komto ce M3Ba>KflaT bcm4km o6eKTM, cB"bp3aHM c npo6/ieMa, KOMTO 
pewaBaMe (cb3flaBa ce MOfle/i). M3Ba>KflaT ce caMO Te3M TexHM xapaKTepMc- 
tmkm, komto ca cB"bp3aHM c pewaBaHeTO Ha KOHKpeTHMfl npo6/ieM. OcTaHa/iMTe 
ce MrHopMpaT. TaKa Be^e cm c"b3flaBaMe HOBa pea/iHOCT, kohto e onpocTeHa 
BepcMfl Ha opMrMHa/iHaTa (hcmh MOfle/i), m to TaKaBa, <-\e hm no3BO/iflBa fla cm 
peiuMM npo6/ieMa m/im 3afla4aTa. 

HanpMMep, aKO MOfle/iMpaMe cMCTeMa 3a npofla>K6a Ha 6M/ieTM, 3a eflMH 
n"bTH m k Ba>KHM xapaKTepMCTMKM 6Mxa Mor/iM fla 6"bflaT HeroBOTo MMe, HeroBaTa 
B^pacT, fla/iM no/i3Ba HaMa/ieHMe m fla/iM e M"b>K m/im weHa (aKO npoflaBaMe 
cna/iHM MecTa). ri"bTHMK"bT MMa mhoto flpyrM xapaKTepMCTMKM, komto He hm 
MHTepecyBaT, npMMepHo KaK"bB u,b$\t ca My OMMTe, kom HOMep o6yBKM hocm, 
KaKBM khmtm xapecBa m/im KaKBa 6Mpa xapecBa. 

npM MOfle/iMpaHeTo ce cb3flaBa onpocTeH MOfle/i Ha pea/iHoara c u,en 
peiuaBaHe Ha KOHKpeTHaTa 3afla4a. npM o6eKTHO-opMeHTMpaHOTo MOfle/iMpaHe 
MOfle/ivr ce npaBM etc cpeflCTBaTa Ha OOn: 4pe3 K/iacoBe, aTpM6yTM Ha 
K/iacoBeTe, MeTOflM b K/iacoBeTe, o6eKTM, B3aMM00TH0i±ieHMsi Me>Kfly K/iaco- 
BeTe m t.h. HeKa pa3meflaMe T03M npou.ec b p,erav\nv\. 

CrbnKM npM o6eKTHO-opneHTnpaHOTO MOfle/inpaHe 

06eKTHO-opMeHTMpaHOTO MOfle/iMpaHe o6mkhob6ho ce M3B"bpi±iBa b c/ieflHMTe 

CTbnKM : 

- MfleHTMcjDMKauMa Ha K/iacoBeTe. 

- MfleHTMcjDMKauMa Ha aTpM6yTMTe Ha K/iacoBeTe. 

- MfleHTMcjDMKauMfl Ha onepauMMTe Btpxy K/iacoBeTe. 

- MfleHTMcjjMKauMfl Ha Bp"b3KMTe Me>Kfly K/iacoBeTe. 
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me pa3meflaMe KpaTbK npuMep, c komto me bm noKaweM KaK MoraT fla ce 
npn/io>KaT Te3M crbnKM. 

MfleHTM4>MKaL4M5i Ha K/iacoBeTe 

HeKa MMaMe c/ieflHaTa M3BaflKa 0T3aflaHneT0 3a flafleHa cMcreMa: 



Ha noTpe6nTe/ifl Tpa6Ba fla My e no3BO/ieHO fla onucBa BceKM npoflyKT no 
ocHOBHMTe My xapaKTepucTMKM, BK/iK)4BaiMM MMe m HOMep Ha npoflyKTa. Ako 
6ap-KOflvr He cbBnafla c npoflyKTa, ToraBa Tpa6Ba fla 6"bfle reHepupaHa 
rpeiuKa Ha eKpaHa 3a cbo6meHMfl. Tpa6Ba fla MMa flHeBeH OT^eT 3a bcm^km 
TpaH3aKUMM, cneuMcfiMUMpaHM b ceKuna 9. 



ETO KaK MfleHTMCjDMUMpaMe K/lK)40BMTe noHaTna: 



Ha noTpe6nTe/in Tpa6Ba fla My e no3BO/ieHO fla onucBa BceKM nponyKT no 
ocHOBHMTe My xapaKTepucTMKM, BK/iK)4Baiun MMe m HOMep Ha npoflyKTa. 
Ako 6ap-KOfli>T He c"bBnafla c npoflyKTa, ToraBa Tpa6Ba fla 6"bfle 
reHepupaHa rpeuiKa Ha eKpaHa 3a ci>o6meHkm. Tpa6Ba fla MMa flHeBeH 
OTHeT 3a BCM4KM TpaH3aKUMM, cneuMcfiMUMpaHM B CeKUMfl 9. 



ToKy-iflo MfleHTucjjMLiMpaxMe K/iacoBeTe, komto me hm Tpa6BaT. MMeHaTa Ha 
K/iacoBeTe ca cbiuecTBMTe/iHMTe MMeHa b TeKcra, HaM-4ecT0 HapMuaTe/iHM b 
eflMHCTBeHO 4mc/io, HanpMMep ciyneHT, oi>o6meHne, ji%b. M36arBaMTe MMeHa, 

KOMTO He MflBaT OT TeKCTa, npMMepHO: CTpaHeHKjiac, AflpecKoMToMMaCTyfleHT. 

rioHAKora e TpyqHO fla ce npeueHM fla/iM hakom npeflMeT m/im a B/ieHMe ot 
pea/iHMfl CBAT Tpa6Ba fla 6"bfle K/iac. HanpMMep aflpecvr Mowe fla e K/iac 
Address m/im cMMBO/ieH hm3. Ko/ikoto no-flo6pe npoynMM npo6/ieMa, To/iKOBa 
no-/iecHO me peiuMM Koe Tpa6Ba fla e K/iac. KoraTO flafleH K/iac CTaHe 
npeKa/ieHO ro/iflM m c/ioxeH, tom Tpa6Ba fla ce fleKOMno3Mpa Ha hakojiko no- 
Ma/iKM K/iacoBe. 

MfleHTMcjDMKaMMa Ha aTpn6yTMTe Ha K/iacoBeTe 

K/iacoBeTe MMaT aTpM6yTM (xapaKTepMCTMKM), HanpMMep: K/iacbT student MMa 
MMe, y4e6HO 3aBefleHMe m cnMCbK ot KypcoBe. He bcm>hkm xapaKTepMCTMKM ca 
Ba>KHM 3a cocjrryepHaTa cMCTeMa. HanpMMep: 3a K/iaca student UBeTa Ha 
04MTe e HecbiuecTBeHa xapaKTepMCTMKa. CaMO cbiflecTBeHMTe xapaKTepMCTM- 
KM Tpa6Ba fla 6"bflaT MOfle/iMpaHM. 

MfleHTH4>MKaL4M5i Ha onepauMMTe Bi>pxy K/iacoBeTe 

BceKM K/iaC Tpfl6Ba fla MMa HCHO flecJ)MHMpaHM OTrOBOpHOCTM - K3KBM 06eKTM 

m/im npouecM ot pea/iHMfl cbht npeflcraBH, KaKBM 3afla4M M3n"b/iH3Ba. Bchko 
fleMCTBMe b nporpaMaTa ce M3B"bpiuBa ot eflMH m/im hhkojiko MeTOfla b hskom 
K/iac. fleMCTBMATa ce MOfle/iMpaTc onepauMM (MeTOflM). 
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3a MMeHaTa Ha MeTOflMTe ce M3no/i3BaT maro/i + cbiuecTBMTe/iHO. npuMepn: 
PrintReport ( ) , ConnectToDatabase () . He MO>Ke BeflHara fla ce fledpMHl/ipaT 
BCM4KM MeTOflu Ha flaaeH K/iac. flecf) mhm pa Me ntpBo HaM-Ba>KHMTe MeTOflu - 
Te3M, komto pea/iM3npaT ocHOBHMTe OTroBopHOCTM Ha K/iaca. C BpeMeTO ce 
noflBABaT oiue flont/iHMTe/iHM MeTOflu. 

HfleHTMCpMKaiJMfl Ha Bp~b3KMT6 Me>Kfly K/iacoBeTe 

Ako eflMH cTyfleHT e ot onpeae/ieH dpaKynTeT v\ 3a 3afla4aTa, kohto pewaBaMe, 
TOBa e Ba>KHO, ToraBa cryqeHT m dpaKy/iTeT ca cBtpsaHM. ToecT K/iacvr 
*aKyjneT MMa cnncbK ot CTyaeHTH. Te3M Bp"b3KM Hapn^aMe ome acounaunn 
(cnoMHeTe cm ceKLinsua " hcnac-flnarpaMn "). 

HoTaumua UML 

UML (Unified Modelling Language) 6e cnoMeHaT b ceKunaTa 3a HacneflflBaHe. 
TaM pa3r/ieflaxMe K/iac-flnarpaMMTe. UML HOTaunaTa fledpuHupa ome hako/iko 
BMfla fluarpaMM. HeKa pa3meflaMe HaKpaTKO hakom ot tax. 

Use case flkiarpa mm (c/iywaM Ha ynoTpe6a) 

M3no/i3BaT ce npn M3B/iM4aHe Ha M3MCKBaHMflTa 3a onucaHne Ha B"b3M0>KHMTe 
fleMCTBMfl. AKTbopnTe (actors) npeflCTaBAT po/in (TunoBe noTpe6nTe/in). 

C/iyMaiue Ha ynoTpe6a (use cases) onucBaT B3anMOfleMCTBne Me>K,qy 
aKTbopnTe m cucTeMaTa . Use case Moae/ivr e rpyna use cases - npeflOcraBfl 
nt/iHO onucaHne Ha dpyHKUMOHa/iHOCTTa Ha cucTeMaTa. 

Use case flkiarpa mm - npkiMep 

Eto KaK M3r/ie>Kfla eflHa sequence fluarpaMa: 




ChangeBattery 
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AKTbopvr e hakom, komto B3anM0fleMCTBa etc cucTeMaTa (noTpe6nTe/i, 
B"bHi±i Ha c were Ma v\nv\ npuMepHO BtHWHaTa cpefla). AKTbopvr MMa yHMKa/iHO 
MMe m eBeHTya/iHO onucaHne. 

EflMH use case onucBa eflHa ot dpyHKLinoHa/mocTUTe Ha cMcreMaTa. Tom MMa 
yHMKa/iHO MMe v\ e cBtp3aH c aKTbopM. Mowe fla MMa bxoahm m m3xoahm 
yc/iOBMfl. HaM-4ecTo cbfltpwa noTOK ot fleMCTBMfl (npou.ee). Mo>Ke fla MMa m 

flPyrM M3MCKBaHMfl. 



Sequence auarpaMM 

M3no/i3BaT ce npM MOfle/iMpaHe Ha M3MCKBaHMATa 3a onMcaHMe Ha npouecM. 3a 
no-flo6po onMcaHMe Ha use case cueHapMMTe. no3BO/iflBaT onMcaHMe Ha 
flon"b/iHMTe/iHM y^acTHMUM b npouecMTe. l/l3no/i3BaT ce npM flM3aMHa 3a 
onMcaHMe Ha cMCTeM HMTe MHTepdpeMCM. 

Sequence flMarpaMM - npciMep 

Eto KaK M3me>Kfla eflHa sequence flMarpaMa: 




KnacoBeTe ce npeflcraBHT c ko/iohm. Ci>o6meHMHTa (fleMCTBmua) ce 

npeflCTaBaT 4pe3 cTpe/iKM. ynacTHMUMTe ce npeflcraBHT c ujmpokm npaBot- 
rb/iHMUM. CbCTonHMnTa ce npeflcraBHTc nyHKTMpaHa /imhmm. 

Ct»o6meHmi - npMMep 

nocoKaTa Ha cTpe/iKaTa onpefle/ia Msnpama^a m no/iy^aTe/ifl Ha cbo6meHMeTo. 

XopM30HTa/lHMTe npeicbCHaTM /IMHMM M306pa3flBaT nOTOKa Ha flaHHMTe: 
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Passenger 



ZoneButton 



TaiifSchedule 



Display 



selectZoneO 



Dataflow 




lookupPrice<select i on > 



„___P_Tlf fi 

displavPricetpricei) 



Statechart auarpaMM 

Statechart fluarpaMMTe onucBaT B"b3M0>KHMTe cbcroflHi/m Ha flaaeiH npou.ec v\ 
B"b3M0>KHMTe npexoflu Me>Kfly tax. npeflCTaB/iflBaT KpaeH aBTOMaT: 




Initial state 



[button2Pressed] 



[button 1 Pressed] 

[button2Pressed] 



IncrementHrs 



State 



IncrementMin. 



[buttonl Pressed] 

[button2Pressed] 



IncrementSec 



Final state 



Activity flkiarpa mm 

npeflCTaB/iflBaT cneu.na.neH Tun statechart fluarpaMM, npn komto cbcroflHi/iflTa 
ca fleMCTBMfl. noKa3BaT noTOKa Ha AeficTBi/mTa b ci/icreMaTa: 
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LUa6/iOHM 3a am33mh 

flocTaTb4HO BpeMe c/iefl noflBaTa Ha o6eKTHo-opneHTnpaHaTa napafli/ima ce 
0Ka3Ba, 4e cbmecrByBaT MHO>KecTBO cmyaunn, komto ce noflBABaT Mecro npn 
nucaHeTO Ha codrryep. HanpuMep K/iac, komto Tpa6Ba fla MMa caMO eflHa 

MHCTaHUMfl B paMKMTe Ha Ufl/IOTO npM/io>KeHMe. 

rios Bfl BaT ce uia6/iOHMTe 3a A"3aMH (design patterns) - nonyrmpm/i 
peweHi-ifl Ha 4ecro cpeiuaHM npo6/ieMM ot o6eKTHO-opneHTnpaHOTO MOfle- 
zinpaHe. HacT otthx ca Hafi-flo6pe o6o6i4eHM b eflHOMMeHHaTa KHura Ha Epnx 
TaMa "Design Patterns: Elements of Reusable Object Oriented Software" 
(ISBN 0-201-63361-2). 



I)t>kii RtftSM 


| ' t ■ HI '.km 













ToBa e eflHa ot Nia/iKOTO khmtm Ha KOMniOTbpHa TeMaTMKa, 
komto ocTaBaT aKTya/iHM 15 roflMHM c/iefl M3flaBaHeT0 cm. 
UJa6/iOHMTe 3a flM3aMH flont/iBaT ocHOBHMTe npuHunnn Ha OOn 
c flont/iHUTe/iHn flo6pe M3BecTHM peiueHMfl Ha flo6pe M3BecTHM 
npo6/ieMM. flo6po macto 3a 3ano4BaHe Ha pa3y4aBaHeTo mm e 
cTaTMATa 3a tax b yv\Kv\nep,v\n: http://en.wikipedia.org/wiki/ 
Design pattern (computer science) . 



Ill a 6/i oh Singleton 

ToBa e HaM-nony/iapHMflT m M3no/i3BaH iua6/iOH. no3Bo/iflBa Ha onpefle/ieH 
Knac fla MMa caMO eflHa MHCTaHunn m fledpuHupa OTK"bfle fla ce B3eMe Ta3M 
MHCTaHunfl. Tunn^HM npi/iMepi/i ca K/iacoBe, komto fledpuHnpaT Bp"b3Ka KbM 
eflMHCTBeHM Heifla (BnpTya/iHaTa MaiunHa, onepaunoHHa cucTeMa, MeHMfl^tp 
Ha npo3opunTe npn rpadpn^HO npmio>KeHMe, dpafi/iOBa cucTeMa), KaKTO m 
K/iacoBeTe ot cneflBami/ifl iua6/iOH (factory). 

UJa6/iOHi>T Singleton - npMMep 



Eto npuMepHa MMn/ieMeHTauna Ha iua6/iOHa Singleton: 
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Singleton. java 



package introj avabook; 
public class Singleton { 
// Single instance 

private static Singleton instance; 

II Initialize the single instance 
static { 

instance = new Singleton () ; 

} 

// The method for taking the single instance 
public static Singleton getlnstance ( ) { 
return instance; 

} 

// Private constructor - protects direct instantialion 
private Singleton (){ } 

} 



MMaMe CKpMT KOHCTpyKTOp, 3a fla 0rpaHM4MM MHCTaHUMMTe. MMaMe CTaTM4Ha 

npoMeH/iMBa, kohto fltpwM eflMHCTBeHaTa MHCTaHuna. MHnuna/insnpaMe a 
eflHOKpaTHO b cTaTM4HMfl KOHCTpyKTOp Ha K/iaca. MeTOfltT 3a B3eMaHe Ha 
MHCTaHUMATa HaM-4ecT0 ce Ka3Ba getlnstance () . 

LLIae/iOHtT MO>xe fla nperbpnn mhoto onTMMM3auMM, HanpuMep M"bp3e/iMB0 
MHML4Ma/iM3npaHe Ha eflMHCTBeHaTa npoMeH/iMBa 3a cnecraBaHe Ha naMeT, ho 
TOBa e K/iacn4ecKaTa My dpopMa. 

Ill a 6/i oh i>t Factory Method 

Factory method e flpyr mhoto pa3npocTpaHeH Lua6/iOH. Tom e npeflHa3Ha4eH 
fla "npoM3Be>Kfla" o6ei<™. MHCTaHUMpaHeTO Ha onpefle/ieH o6eKT He ce 
M3B"bpi±i Ba flMpeKTHO, a ce npaBM ot factory MeTOfla. ToBa no3BO/iflBa Ha 
factory MeTOfla fla peiuM koh KOHKpeTHa MHCTaHuna fla C"b3flafle. PeweHi/ieTo 
MO>Ke fla 3aBncn ot B"bHi±iHaTa cpefla, ot napaMeTbp m/im ot H^KaKBa cucreM Ha 

HaCTpOMKa. 

lila6/iOHi>T Factory Method - npwMep 

IHe M3BaflMM eflMH npuMep flupeKTHO OTJava n/iaTdpopMaTa: 



java . lang. Integer 



public final class Integer 
extends Number 
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implements Comparable<Integer> 


{ 


// . . . 




public static Integer valueOf(Str 


ing s ) 


throws NumberFormatException 


{ 


return new Integer (parselnt (s, 

} 


10) ) ; 


// . . . 

} 





MeTOflvr vaiueof (String) npon3Be>Kfla MHCTaHUMfl (4MC/10) Ha 6a3aTa Ha 
CMMBO/ieH Hi/13. UMa m napaMerbp, komto ce noflpa36npa - 4mc/ioto 10, KoeTO 
yKa3Ba b KaKBa 6poMHa cucTeMa ce o^aKBa aa e mmc/ioto b cmmbo/ihua hm3. 



lila6/iOHi>T Factory Method - btopm npciMep 

ripnMep"bT othobo e ot cTaHflapTHaTa 6n6/inoTeKa Ha Java: 

java .util . Calendar 



package java. util; 

public abstract class Calendar implements Serializable, /* . . . */ { 
// . . . 

public static Calendar getlnstance ( ) { 
Calendar cal = createCalendar ( 

T ime Zone . getDef a ul tRef ( ) , 

Locale . getDefaul t ( ) ) ; 
cal . sharedZone = true; 
return cal; 

} 

private static Calendar createCalendar ( 
TimeZone zone, Locale aLocale) { 

// If the specified locale is a Thai locale, 

// returns a BuddhistCalendar instance. 

if ( "th" . equals ( aLocale . getLanguage () ) 

&& ( "TH" . equals ( aLocale . getCountry ())) ) { 
return new sun .util . BuddhistCalendar (zone, aLocale); 

} else if ("JP" . equals (aLocale .getVariant () ) 
& & " JP" . equals (aLocale . getCountry ( ) ) 
&& " ja ". equals (aLocale . getLanguage ()) ) { 
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return new JapaneselmperialCalendar ( zone , aLocale); 

} 

// else create the default calendar 

return new GregorianCalendar ( zone, aLocale); 

} 

// . . . 

} 



MoweM fla npneMeM, 4e m flBaTa MeTOfla ca factory MeTOflM. MeTOflvr 
getinstance() c"bo6pa3flBa c"b3flaBaHeTO Ha MHCTaHUMATa c OKO/maTa cpefla - 
jiOKa/ia (Locale) m 4acoBaTa 30Ha. rioc/ie M3no/i3Ba flpyr factory MeTOfl, komto 
fla cb3flafle pea/iHo MHCTaHunaTa. 

MeTOflvr createCalendar () Bp"blfla MHCTaHUMfl Ha K/iaca, C"b06pa3eHa c 
/lOKa/ia (Locale) m 4acoBaTa 30Ha, noflafleHM KaTO napaMeTpn. Ha 6a3aTa Ha 
tax ce Bp"biua ByflncTKM, JlnoHCKM m/im rpuropnaHCKM Ka/ieHflap. 

flpyrki iua6/iOHM 

CtmecTByBaT fleceTKM flpyrn flo6pe M3BecTHM iua6/iOHM 3a p,v\3av\H, ho HHMa 
fla ce cni/ipaMe noflpo6HO Ha tax. no-/iK)6o3HaTe/iHMTe <-\v\Tarenv\ MoraT fla 
noTbpcflT 3a "Design Patterns" b 1/lHTepHeT v\ fla pa36epaT 3a KaKBO c/iynaT m 
KaK ce M3no/i3BaT iua6/iOHM KaTo: abstract factory, prototype, adapter, 
composite, facade, command, iterator, observer v\ mhoto flpyrn. Ako npofl"b/i- 
>KMTe fla ce 3aHMMaBaTe c Java no-cepno3HO, me ce y6eflMTe, <-\e ua/iaTa 
CTaHflapTHa 6n6/inoTeKa (Java API) e KOHCTpynpaHa Btpxy npuHunnnTe Ha 

OOn M M3nO/13Ba MHOTO aKTMBHO K/iaCM4eCKMTe LUa6/10HM 3a flM3aMH. 

ynpa>KHeHM5i 

1. fledpuHnpaMTe K/iac Human cbc CBOMCTBa "co6cTBeHo MMe" m "dpaMM/iHO 
MMe". fledpuHnpaMTe K/iac student, HacneflflBam Human, komto MMa 
cbomctbo "oueHKa". fledpuHnpaMTe K/iac worker, HacneflflBam Human, etc 
CBOMCTBa "HaflHuua" m "M3pa6oTeHM 4acoBe". MMn/ieMeHTupaMTe v\ MeTOfl 

"M34MC/1M HaflHMUa 3a 1 4ac", KOMTO CMflTa KO/1KO nO/iyHaBa pa60THMK"bT 3a 

1 4ac pa6oTa, Ha 6a3aTa Ha HaflHuuaTa m M3pa6oTeHMTe 4acoBe. HanniueTe 

CbOTBeTHMTe KOHOTJyKTOpM M MeTOflM 3a flOCTbn flO nO/ieTaTa (CBOMCTBa). 

2. MHML4Ma/iM3npaMTe MacuB ot 10 CTyfleHTa m rn copTupaMTe no oueHKa b 
HapacTBaifl pefl. M3no/i3BaMTe Java MHTepdpeMca java.iang. comparable. 

3. MHML4Ma/iM3npaMTe MacuB ot 10 pa6oTHMKa m rn copTupaMTe no 3an/iaTa b 
HaMa/iflBaifl pefl. 

4. fledpMHMpaMTe Knac Shape C"bC caMO eflMH MeTOfl calculateSurface() m 
no/ieTa width v\ height. fledpuHnpaMTe flBa hobm K/iaca 3a Tpntrb/iHMK v\ 

npaBO"bl~b/lHMK, KOMTO MM n/ieMeHTMpaT CnOMeHaTMfl BMpTya/ieH MeTOfl. T03M 
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MeTOfl Tpa6Ba fla Bp^ma n/iourra Ha npaBOtrb/iHUKa (height*width) m 
Tpntrb/iHMKa (height*width/2). flecjjMHupaMTe K/iac 3a Kptr c noflxoflam 
KOHCTpyKTop, npn kototo npn MHnuna/insauMfl v\ flBeTe no/ieTa (height v\ 
width) ca c eflHaKBa ctomhoct (paflnyca), m i/iMn/ieMeHTi/ipakrre BnpTya/iHua 
MeTOfl 3a M34nc/iflBaHe Ha n/iourra. HanpaBeTe MacuB ot pa3/iM4HM cffurypn 
m cMeTHeTe n/iourra Ha BCM4KMTe b flpyr MacuB. 

5. MMn/ieMeHTupaMTe cneflHi/rre o6eKTn: Ky^e (Dog), >xa6a (Frog), KOTKa 

(Cat), KOTeHUe (Kitten), KOTapaK (Tomcat). BCM4KM Te Ca >KMBOTHM 
(Animal). XMBOTHMTe ce xapaKTepM3MpaT c B"b3paCT (age), MMe (name) M 
no/l (gender). BcflKO >KMBOTHO M3flaBa 3ByK (BkipTya/ieH MeTOfl Ha Animal). 
HanpaBeTe MacuB ot pa3/iM4HM >kmbothm m 3a bchko M3nncBaMTe Ha 

K0H30/iaTa MMeTO, B"b3paCTTa M 3ByKa, KOMTO M3flaBa. 

6. M3Ter/ieTe cm HHKaKbB m HcrpyMeHT 3a pa6oTa c UML v\ HeroBa noMOifl 
reHepupaMTe K/iac fluarpaMa Ha K/iacoBeTe ot npeflxoflHaTa 3afla4a. 

7. ripo^eTeTe 3a iua6/iOHa "abstract factory" i/i ro m m n/i e m e htm pa wre . 

Peuietmsi m yrrbTBaHkm 

1. 3afla4aTa e TpuBna/iHa. npocTO cneflBairre yc/ioBneTO v\ HanmueTe KOfla. 

2. MMn/ieMeHTupaMTe Comparable B Student M OTTaM npocTO copTkipaMTe 
cni/lCbK OT Comparable. MoweTe fla M3no/l3BaTe M java.util .Arrays, 
sort (Object [] ) . 

3. 3afla4aTa e KaTO npeflHaTa. 

4. MMn/ieMeHTupaMTe K/iacoBeTe KaKTO ca onucaHM b yc/iOBneTO Ha 3afla4aTa. 
TecTBaMTe peiueHMeTO cm. 

5. M3nncBaHeTO Ha MHcfjopMauMHTa Mo>KeTe fla ro MMn/ieMeHTupaTe BhB 

BMpTya/lHMfl MeTOfl java. lang. Object .toStringO . 3a fla npMHTMpaTe 

cbfl"bp>KaHMeTO Ha ue/ina mbcmb, MO>KeTe fla no/i3BaTe cTaTM4HMfl MeTOfl 

java.util. Arrays. toString (Ob ject [] ), KOMTO Lfle M3no/13Ba npeflecjw- 
HMpaHMa OT Bac toStringO . 

6. Mo>KeTe fla HaMepnTe cni/icbK c UML MHCTpyMeHTM ot c/ieflHua aflpec: 
http://en.wikipedia.org/wiki/List of UML tools . 

7. Mo>KeTe fla npo^eTeTe 3a iua6/iOHa "abstract factory" ot Wikipedia: 
http://en.wikipedia.org/wiki/Abstract factory pattern . 



r/iaea 21. KanecTBeH 
nporpaMeH koa 



ABTOp 

Muxan/i Ctomhob 

CBeT/lMH HaKOB 

HnKO/iaM Bacn/ieB 
B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3meflaMe ocHOBHMTe npaBM/ia 3a nucaHe Ha 
Ka^ecTBeH nporpaMeH koa. IHe 6"bfle o6"bpHaTO BHMMaHne Ha MMeHyBaHeTO Ha 
e/ieMeHwre ot nporpaMaTa (npoMeH/iMBM, MeTOflu, K/iacoBe v\ flpyrn), npaBM- 
/iaTa 3a cjDopMaTupaHe v\ noflpe>KflaHe Ha KOfla, flo6pi/rre npaKTMKM 3a M3rpa>K- 
flaHe Ha BMcoKOKa^ecTBeHM MeTOflu v\ npuHunnnTe 3a Ka^ecTBeHa flOKyMeH- 
Taunfl Ha KOfla. IHe 6"bflaT flafleHM mhoto npuMepn 3a Ka^ecTBeH v\ HeKa^e- 
CTBeH KOfl. IHe 6"bflaT onucaHM v\ ocfiMuna/iHUTe KOHBeHunn ot Sun 3a nucaHe 
Ha Java, KaKTO m JavaBeans cneum^MKaunflTa. B npoueca Ha pa6oTa me 6"bfle 
o6flCHeHO KaKfla ce M3no/i3Ba cpeflaTa 3a nporpaMnpaHe, 3a fla ce aBTOMaTM- 
3npaT hakom onepaunn KaTO cfiopMaTMpaHe i/i npepa6oTKa Ha KOfla. 
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KaKBO e KanecTBeH nporpaMeH koa? 

Ka^ecTBOTo Ha eflHa nporpaMa MMa flBa acneKTa - Ka^ecTBOTO, M3MepeH0 
npe3 npn3MaTa Ha noTpe6nTe/ia (Hape^eHO bt>hujho KanecTBo), v\ ot meflHa 
TCHHa Ha B"bTpeiuHaTa opraHM3auna (Hape^eHO BtTpeujHo KanecTBo). 

BtjHujhoto Ka^ecTBO 3aBncn ot TOBa ko/iko KopeKTHO pa6oTM Ta3M nporpaMa. 

3aBMCM CbLflO OT TOBa KO/IKO e MHTyMTMBeH M nO/13BaeM e nOTpe6MTe/lCKMflT 

MHTep<JpeMc. 3aBncn v\ ot npoM3BOflMTe/iHocTTa (ko/iko 6"bp30 ce cnpaBH c 
nocTaBeHMTe 3afla4n). 

B"bTpeiuHOTO Ka^ecTBO e CB"bp3aHo c TOBa ko/iko flo6pe e nocrpoeHa Ta3M 
nporpaMa. To 3aBncn ot apxnTeKTypaTa v\ flM3aMHa (fla/in ca flOCTaTbHHO 
M34MCTeHM m noflxoflaiun). 3aBncn ot TOBa ko/iko ziecHo e fla ce HanpaBM 
npoMAHa m/im flo6aBAHe Ha HOBa dpyHKu,kiOHa/iHOCT (ziecHOTa 3a noflflp"b>KKa). 
3aBncn m ot npocTOTaTa Ha pea/iM3aunaTa v\ ^eTHMOCTra Ha KOfla. Bvrpeuj- 
hoto Ka^ecTBO e cBtpsaHO Hatf-Be^e c KOfla Ha nporpaMaTa. 

XapaKTepMCTMKM 3a KanecTBO Ha KOfla 

Ka^ecTBeH nporpaMeH koa e TaK"bB, komto ce 4eTe m pa36npa ziecHo. Tom 
Tpa6Ba fla e KopeKTeH, fla MMa flo6po cfiopMaTi/ipaHe, KoeTO kohcmct6htho ce 
npn/iara HaBCflKtfle. Ha bcmmkm HMBa (MOfly/in, K/iacoBe, MeTOflu) Tpa6Ba fla 
MMa BucoKa cB"bp3aH0CT Ha OTroBopHO cTMTe (strong cohesion) v\ dpyHKLino- 
Ha/iHa He3aBMCMM0CT (loose coupling), noflxoflfliflo v\ kohcmct6htho MMeHy- 
BaHe Ha K/iacoBeTe, MeTOflMTe, npoMeH/iMBMTe v\ ocTaHa/iMTe e/ieMeHTM cbiuo e 
3afl"b/i>KMTe/iH0 yc/iOBne. Koffhr Tpa6Ba fla MMa v\ flo6pa flOKyMeHTauna, Brpa- 
fleHa b Hero caMkm. 

3auJ40 Tpn6Ba fla rmujeM KanecTBeHO? 

HeKa nor/ieflHeM c/ieflHua koa: 



public static void main ( String .. . args) { 
int i, j , w; 

final int value=010; i=5; 

switch (value) { case 10:w=5;case 9 : i=0 /default : ; 

System. out .print ("4 ") ;break; 

case 8 : System. out . print (" 9 "); 
System . out .print (" 9 ");{ 

System. out. print ("9 "); } 
for (int k = 0;k < i; k++, System. out .print (k- ' f '));} { 

System . out .print In ( "Cycle" ) ; } 

}; 



Mo>KeTe /in fla Ka>KeTe fla/in T03M koa ce KOMnn/iupa 6e3 rpeiuKM? Mo>KeTe /in 
fla Ka>KeTe KaKBO npaBM caMO KaTO ro r/ieAaTe? Mo>KeTe /in p,a Ao6aBMTe HOBa 
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cfiyHKLiMOHa/iHOCT m fla cTe curypHM, 4e H^Ma fla cnynnTe hmlao cTapo? 
MoxeTe jim fla KaweTe 3a KaKBO cny>KM npoMeH/iMBaTa k mjim npoMeH/iMBaTa w? 

B Eclipse MMa onuna 3a npeHape>KflaHe Ha koa. Ako tophmht koa 6"bfle c/ioxeH 
b Eclipse m ce M3BMKa Ta3M onuna (K/iaBMiuHa KOM6nHauna [Ctrl+Shift+F]), 
KOfltT me 6"bfle npecjDopMaTupaH m me M3me>Kfla cbBceM pa3/iM4Ho. BtnpeKM 
TOBa Bee oiue HHMa fla e hcho 3a KaKBO c/iyxaT npoMeH/iMBMTe, ho noHe me e 

flCHO KOM 6/lOK C KOfl K"bfle 3aB"bpujBa. 

Ako bcm4km nuiuexa koa KaKTO b npuMepa, HflMawe Aa e B"b3M0>KH0 
pea/iM3npaHeT0 Ha ro/ieMM v\ cepno3HM cocjrryepHM npoeKTM, 3amoTo Te ce 
nuiuaT ot ro/ieMM eKunn ot cocjrryepHM MHxeHepn. Ako KOA"bT Ha bcm^km e 
KaTo b npuMepa no-rope, hmkom HHMa Aa e b cbCTOAHne Aa pa36epe KaK 
pa6oTM (m Aa/in pa6oTM) KOA"bT Ha APyrnTe ot eKi/ina, a c ro/iflMa BepoaTHocT 
hmkom HflMa Aa cm pa36Mpa m co6cTBeHMfl koa- 

C BpeMeTo b npocjDecnaTa Ha nporpaMMCTMTe ce e HaTpyna/i cepno3eH onuT m 
Ao6pn npaKTMKM 3a nucaHe Ha KanecTBeH nporpaMeH koa, 3a Aa e B"b3M0>KH0 
BceKM Aa pa36epe KOAa Ha KO/iernTe cm m Aa MO>Ke Aa ro npoMeHa v\ AonncBa. 
Te3M npaKTMKM npeACTaB/iflBaT m hokcctbo ot npenoptKM m npaBM/ia 3a 
cfiopMaTMpaHe Ha KOAa, 3a MMeHyBaHe Ha m Ae htmcJd m KaTo p MTe m 3a npaBM/iHO 
cTpyKTypMpaHe Ha nporpaMaTa, komto npaB^T nMcaHeTo Ha cocjrryep no- 
ziecHO. Ka^ecTBeHM^T m KOHCMCTeHTeH koa noMara HaM-Be^e 3a noAAP"b>KKaTa 
m ziecHaTa npoMAHa. Ka^ecTBeHM^T koa e rbBKaB m cTa6M/ieH. Tom ce 4eTe m 
pa36Mpa ziecHO ot bcm^km. Acho e KaKBO npaBM ot nptB nor/ieA, nopaAn TOBa 
e ca m o ao Ky m e htm pa la ce. Ka^ecTBeHM^T koa e mhtymtm BeH - aKo He ro no3Ha- 
BaTe MMa ro/iaMa BeposTHocT Aa no3HaeTe KaKBO npaBM caMO c eAMH 6"bp3 
nor/ieA- Ka^ecTBeHMAT koa e yAo6eH 3a npeM3no/i3BaHe, 3amoTO npaBM caMO 
eAHO He mo (strong cohesion), ho ro npaBM Ao6pe, KaTO pa34MTa Ha m MHMMa- 
nen 6poM ApyrM kom noHeHTM (loose coupling) m tm M3no/i3Ba caMO npe3 
ny6/iM4HMTe mm MHTepcfieMCM. Ka^ecTBeHMAT koa cnecraBa BpeMe m TpyA m 
npaBM HanMcaHMa cocjrryep no-LieHeH. 

KOA-KOHBeHUMM 

npeAn Aa npoA"b/i>KMM c npenoptKMTe 3a nMcaHe Ha KanecTBeH nporpaMeH koa 
me noroBopMM Ma/iKO 3a koa-kohb6hlimm. Koa-koh BeH lima e rpyna npaBM/ia 
3a nMcaHe Ha koa, M3no/i3BaHa b paMKMTe Ha AaAeH npoeKT m/im opraHM3auMa. 
Te MoraT Aa BKnK)4BaT npaBM/ia 3a MMeHyBaHe, cfiopMaTMpaHe m /lorM^ecKa 
noApeA6a. Eaho TaKOBa npaBM/io HanpMMep Mowe Aa npenopt^Ba K/iacoBeTe 
Aa 3ano4BaT c maBHa 6yKBa, a npoMeH/iMBMTe - c Ma/iKa. flpyro npaBM/io 
Moxe Aa TBtpAM, <-\e KbApaBaTa cKo6a 3a hob 6/iok c nporpaMHM kohctpykumm 
ce cnara Ha cbmHfl peA, a He Ha hob peA- 

KoHBeHUMMTe ca 3ano4Ha/iM Aa ce noaBSBaT b ro/ieMM m cepM03HM npoeKTM, b 
komto ro/iflM 6poM nporpaMMCTM ca nMiue/iM cbc co6cTBeH ctm/i m BceKM otthx 
e cna3Ba/i co6cTBeHM (aKO B"bo6me e cna3Ba/i HAKaKBM) npaBM/ia. ToBa e 
npaBe/io KOAa no-TpyAHO 4eTMM m e npMHyqM.no ptKOBOAHTe/iMTe Ha npoeK- 
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Ti/rre fla B"bBe,qaT nucaHM npaBM/ia. no-K"bCHO Hafi-flo6pi/iTe koa KOHBeHunn ca 
npnflo6min nony/iapHOCT v\ ca cTaHa/in fle <£aKTO craHflapT. 

Sun, KOMnaHi/mTa, kohto ctom 3afl e3MKa v\ n/iaT(})opMaTa Java, ny6/iMKyBa 
0<JpnL4na/iH0 cBOHTa KOfl-KOHBeHuna 3a nucaHe Ha Java ome npe3 fla/ie'-maTa 
1999 roflMHa. Ot ToraBa Ta3M koa KOHBeHuna e flo6mia ro/iaMa nony/iapHOCT 
m e lunpoKO pa3npocTpaHeHa. npaBM/iaTa 3a MMeHyBaHe Ha MfleHTMcjDMKaTO- 
puTe m 3a cjDopMaTupaHe Ha KOfla, komto me flafleM b Ta3M TeMa, ca b cmhxpoh 
c koa KOHBeHUMATa Ha Sun. 



Hskohcmctshthoto M3no/i3BaHe Ha eflHa KOHBeHMMsi e no- 
/iouio m no-onacHO ot /mncaTa Ha KOHBeHMMH B-bo6m.e. 



MMeHyBaHe Ha MfleHTM4>MKaTopMTe 

MfleHTucfiMKaTopM ca MMeHaTa Ha K/iacoBe, MHTepcfieMcn, m36pommm TunoBe, 
aHOTaukin, MeTOflu m npoMeH/iMBM. B Java v\ b mhoto flpyrn e3nun MMeHaTa Ha 
MfleHTucjjMKaTopnTe ce M36npaT ot pa3pa6oT4MKa. MMeHaTa He Tpa6Ba fla 
6"bflaT c/iy4aMHM. Te Tpa6Ba fla ca ctcTaBeHM TaKa, <-\e fla hocht no/ie3Ha 

MHCj)OpMaUMfl 3a KaKBO C/iy>KaT V\ KaKBa T04H0 pO/lfl MSntJlHABaT B CbOTBeTH MSI 

KOfl. TaKa KOfltTCTaBa no-/iecHO <-\erv\M. 

EflHO ot HaM-ocHOBHMTe npaBi/ma e, BMHarn fla ce M3no/i3Ba aHr/iMMCKM e3MK. 
rioMnc/ieTe caMO aKO hhkom BueTHaMeu M3no/i3Ba BueTHaMCKM e3MK, 3a fla cm 
KptmaBa npoMeH/iMBMTe i/i MeTOfli/rre. KaKBO me pa36epeTe, aKO 4eTeTe 
HeroBMfl KOfl? Amm KaKBO me pa36epe Bi/ieTHaMeuvr, aKO Bue CTe no/i3Ba/in 
6"b/irapcKM m cnefl TOBa tom ce Ha/io>KM fla flonmue Baujua koa. EflUHCTBeHMAT 

e3MK, KOMTO BCMHKM npOrpaMMCTM B/iafleflT, e aHr/lMMCKMJIT. 



AHr/iHHCKHnT 63mk e ne 4>aKTO CTaHflapT npM rwcaHeTO Ha 
cocpTyep. BMHarH M3non3Bairre aHr/iMMCKM 63mk 3a MMeHaTa 

Ha MfleHTMCpMKaTOpMTe B COpC KOfla (npOMeH/lMBM, MeTOflM, 
K/iacoBe M T.H.). 



HeKa cera pa3meflaMe KaK fla nofl6epeM noflxoflfliflMTe MfleHTucfu/iKaTopn b 
pa3/iM4HMTe c/iynan. 

I/I Me Ha Ha K/iacoBe, MHTep4>eMcn v\ flpym tm noBe 

Ot maBaTa " ripuHunnn Ha o6eKTHo-opneHTMpaHOTo nporpaMkipaHe " 3HaeM, ne 
K/iacoBeTe onucBaT o6eKTM ot pea/iHua cbht. MMeHaTa Ha K/iacoBeTe Tpa6Ba 
fla ca c"bCTa Be h m ot cbmecTBi/rre/iHo MMe (HapnuaTe/iHO v\nv\ co6cTBeHo) v\ ot 
eflHO m/im HAKO/iKO npmiaraTe/iHM (npeflu v\nv\ c/iefl cbmecTBi/rre/iHOTo). 
HanpuMep Knacvr onucBaifl AcjDpuKaHCKmi /i"bB me ce Ka3Ba AfricanLion. 
Ta3M HOTaukm Ha MMeHyBaHe ce Hapn^a Pascal Case - ntpBaTa 6yKBa Ha 
BCAKa flyMa ot mmcto e r/iaBHa, a ocTaHa/iMTe ca Ma/iKM. TaKa no-/iecHO ce 
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4eTe (3a6e/ie>KeTe pa3/iMKaTa Me>K,qy concurrenthashmap cpemy 

Concur rentHashMap) . 

fla flafleM ome hako/iko npuMepa. Tpa6Ba fla HanniueM K/iac, komto HaMi/ipa 
npocTM 4nc/ia b flafleH m-rrepBa/i. flo6po MMe 3a T03M K/iac e PrimeNumbers 

M/1M PrimeNumbersFinder M/1M PrimeNumbersScanner . JlOUJM MMeHa 6nxa 

Mor/in fla 6"bflaT FindPrimeNumber (He Tpa6Ba fla no/i3BaMe maro/i 3a MMe Ha 

K/iac) M/1M Numbers (He CTaBa flCHM KaKBM 4MC/ia M K3KB0 rn npaBMM) MJ1M 

Prime (He Tpa6Ba fla MMeTo Ha K/iac fla e npn/iaraTe/iHo). 

\A3Kn\o<-\v\TenHO jioujo MMe Ha K/iac e Probiemi2. Hakom Ha^MHaeiflu nporpa- 
mmctm flaBaTTaKOBa MMe 3a peiueHMeTo Ha 3afla4a 12 ot ynpawHeHMHTa. ToBa 
e v\3Kn\o<-\v\TenHO rpewHo! KaKBO me bm roBopn MMeTO Probiemi2 cnefl 1 
ceflMnua M/iM c/iefl 1 Nieceu? Ako 3afla4aTa rbpcn rrbT b /ia6npnHT, flafiTe m 
MMe PathinLabyrinth. C/iefl 3 Meceua Mowe fla MMaTe noflo6Ha 3afla4a m fla 
Tpa6Ba fla HaMepnTe 3afla4aTa 3a /ia6npnHTa. KaK me a HaMepnTe, aKO He CTe 
m fla/in noflxoflfliflo MMe? He flaBaMTe MMe, KoeTo cbfltpwa 4nc/ia - TOBa e 
MHflMKaunfl 3a jioluo MMeHyBaHe. 



M36nrBaMTe cbKpauieHim 

C"bKpaifleHMfl Tpa6Ba ce M36arBaT, 3amoTO MoraT fla 6"bflaT o6"bpKBaifln. 
HanpMMep 3a KaKBO bm roBopn MMeTO Ha K/iac GrBxPni? He e /in no-acHO, aKO 
MMeTo e GroupBoxPanei? MsK/iKj^eHMfl ce npaBAT 3a aKpoHMMM, komto ca no- 
nony/iapHM ot rrb/iHaTa cm cfiopMa, HanpMMep HTML m/im URL. HanpMMep mmcto 
HTMLParser e npenop"b4MTe/lHO npefl HyperTextMarkupLanguageParser. 

Ko/iko fla ca flT>/irn MMeHaTa Ha K/iacoBeTe? 

MMeHaTa Ha K/iacoBeTe He Tpa6Ba fla HaflBMiuaBaT b o6iflMfl c/iy^aM 20 
cMMBo/ia, ho noHAKora TOBa npaBM/io He ce cna3Ba, 3aiflOTO ce Ha/iara fla ce 
onMiue o6eKT ot pea/iHOcira, komto ce c^ctom ot hako/iko ffbnrw flyMM4KM. B 
CTaHflapTHMTe Java 6m6/imot6km mmb K/iacoBe c fl"b/i>KMHa 40 CMMBo/ia, KaTo 
npMMepHO K/iacOBeTe ContentHandlerAlreadyRegisteredException M 
SQLIntegrityConstraintViolationException. B"bnpeKM fl"b/l>KMHaTa e flCHO 

3a KaKBO c/iy>KaT m flBaTa K/iaca. no Ta3M npM4MHaTa npenoptKaTa 3a 
fli3/i>KMHa flo 20 CMMBo/ia, e caMO opMeHTMpoB"b4Ha, a He 3afl"b/i>KMTe/iHa. Ako 
MO>Ke eflHO MMe fla e no-KpaTKo m cbiuo TO/iKOBa hcho, ko/ikoto flafleHO no- 
flt/iro MMe, npeflno4MTaMTe no-KpaTKOTO. 

MMeHa Ha nHTep4>eMcn m ApyrH TwnoBe 

MMeHaTa Ha MHTepcfieMCMTe, M36poMM MTe TMnoBe (enums) m aHOTauMMTe 
Tpa6Ba fla cneflBaT cbmaTa KOHBeHUMa, KaKTO MMeHaTa Ha K/iacoBeTe: 




MMeTO Ha K/iaca Tpn6Ba fla onncBa 3a k3kbo cny>KM to3m 
K/iac. PeuieHMeTo Ha 3aflana 12 ot ynpawHeHMfrra He Tpn6Ba 
fla ce Ka3Ba Probleml2 m/im Zadl2. ToBa e rpy6a rpeuixa! 
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i/i3ni/icBaT ce b Pascal Case i/i ce cbcroflT ot cbiuecTBMTe/iHO m eBeHTya/iHO 
npn/iaraTe/iHM. 

B Java MMa ome eflHa HOTauna 3a MMeHa MHTep<JpeMcn: fla 3aB"bpiuBaT Ha 
able: Runnable, Serializable, Cloneable. TOBa ca MHTep<JpeMCM, KOMTO Hafi- 
4ecT0 flo6aBAT flon"b/iHMTe/iHa po/ia KbM ocHOBHaTa po/ia Ha eflMH o6eKT. B 
Java noBe^eTO MHTepcfceficM He cneflBaT Ta3M HOTauna, HanpMMep MHTepcfieM- 
CklTe Map M Set. 

MMeHa Ha MeTOflu 

B MMeHaTa Ha MeTOflMTe othobo bca Ka OTfle/iHa AVMa Tpa6Ba fla e c maBHa 
6yKBa, ho 3a pa3/iMKa ot Pascal Case, tvk ntpBaTa 6yKBa e Ma/iKa. Ta3M 
HOTaunfl ce Hapn^a camelCase. 

MMeHaTa Ha MeTOflMTe Tpa6Ba fla ce cb era bat no cxeMaTa <maro/i> + 

<06eKT>, HanpMMep printReport () , loadSettings () MJ1M setUserName ( ) . 

06eKTbT Moxe fla e cbiuecTBMTe/iHo mjim fla e cbcraBeH ot cbiflecTBMTe/iHO m 

npn/iaraTe/lHO, HanpMMep showAnswer ( ) , connectToRandomTorrentServer () 
M/lM f indMaxValue () . 

KaTO npuMepn 3a jiolum MMeHa Ha MeTOflu MOweM fla flafleM c/ieflHMTe: 
doWork() (He cTaBa hcho KaKBa to^ho pa6oTa Btpujn), printer () (H^Ma 
r/iaro/i), find2() (aMM 3aiuo He e find7()?), chkErr() (He ce npenop"b4BaT 
cbKpaifleHMfl), nextPosition() (HHMa maro/i). 

noHaKora eflUHM^Hn maro/in ca Cbiuo flo6po MMe 3a MeTOfl, cTura fla CTaBa 
flCHO KaKBO npaBM cbOTBeTHna MeTOfl i/i Btpxy KaKBM o6eKTM onepupa. 
HanpuMep aKo MMaMe Knac Task, MeTOflMTe start (), stop() m cancel () ca c 
flo6pn MMeHa, 3aifl0T0 craBa hcho, <-\e cTapTupaT, cnnpaT mjim OTTer/iaT 
M3n"b/iHeHneT0 Ha 3afla4aTa, b TeKyiuna o6eKT (this). B flpyrn c/iynan 
eflMHM4HMfl maro/i e rpewHO MMe, npuMepHO b K/iac c MMe utils MeTOflu c 
MMeHa evaluate () , create () M/lM stop() ca HeafleKBaTHM. 

MeTOflM, KOMTO Bp-bUjaT CTOMHOCT 

MMeHaTa Ha MeTOflMTe, komto BptmaT ctomhoct, Tpa6Ba fla onucBaT 
Bp"blflaHaTa CTOMHOCT, HanpMMep getNumberOf Processors () , f indMinPath ( ) , 
getPrice () , getRowsCount ( ) , createNewInstance ( ) . 

npuMepn 3a jiolum MMeHa Ha MeTOflu, komto BptmaT ctomhoct ((JpyHKijMM) ca 
c/ieflHMTe: showReport() (He CTaBa hcho KaKBO Bp"bm,a MeTOflvr), value () 
(Tpa6Ba fla e getValue() mjim hasValue()), student() (HflMa maro/i), 
empty () (Tpa6Ba fla e isEmptyO). 

CBl>p3aHOCT Ha OTrOBOpHOCTMTe M MMGHyBdHC 

MMeTo Tpa6Ba fla onMCBa bcm>hko, KoeTO MeTOflvr M3B"bpiuBa. Ako He MO>xe fla 
ce HaMepM noflxoflfliuo MMe, 3Ha4M ha Ma cM/iHa cB"bp3aH0CT Ha oTroBop- 
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Hocwre (strong cohesion), T.e. MeTOflvr Btpwi/i mhoto Hema eflHOBpeMeHHO m 
Tpa6Ba fla ce pa3fle/in Ha hako/iko OTfle/iHM MeTOfla. 

Eto eflMH npuMep: MMaMe MeTOfl, komto npama e-mail, ne^aTa 0T4eT Ha 

npMHTep M M34MC/lflBa pa3CT0flHMe Me>Kfly T04KM B TpMMepHOTO eBK/lMflOBO 

npocTpaHCTBO. KaKBO MMe me My flafleM? Mowe 6m me ro kp^cthm 

sendEmai lAndPr in tReportAndCalc3DDi stance () ? O^eBMflHO e, 4e HeiflO He e 

Hapefl c T03M MeTOfl - Tpa6Ba fla npepa6oTMM KOfla BMecTO fla ce M"b4MM fla 
flafleM flo6po MMe. Ome no-/ioiuo e, aKO flafleM rpewHO MMe, npuMepHo 
sendEmaii () . TaKa noflBe>KflaMe BCM4KM ocTaHa/in nporpaMnc™, 4e T03M 
MeTOfl npama noma, a tom BCbiflHOCT npaBM mhoto flpyrn Hema- 



flaBaHeTo Ha 3a6/iy>KflaBamo MMe 3a MeTOfl e no-/iouio flopu 
ot TOBa fla ro KptcTMM methodl () . HanpMMep aKO eflMH mctoa 
M3Hkic/i5iBa KocMHyc, a Hue My flafleM 3a MMe sqrt(), me cm 
HaB/ieneM npocira Ha bcmhkm KO/ierM, komto ce onMTBaT fla 
no/i3BaT Haw km koa. 



MMeHyBaHe Ha mctoam - ome npenopttKM 

/Iowa npaKTMKa e 3a MMeHa Ha MeTOflu fla ce M3no/i3BaT 6e3/iM4HM v\ o6mn 
flyMM4KM, HanpMMep handleStuff () M processData ( ) . KaKBO B"bpi±iaT Te3M 
MeTOflu cnopefl Bac? CTaBa /in hcho? 

He ce npenop"b4Ba fla ce M3no/i3BaT uncfipM b MMeTO, HanpMMep 
readProf ilel () M readProfile2 ( ) . ripn TaKMBa MMeHa BeflHara B"b3HMKBa 
B"bnpoc"bT KaKBa e pa3/iMKaTa Me>Kfly MeTOflMTe i/i 3aiflo ha MaMe readProfiie3. 

fl"b/i>KMHaTa Ha MMeTO Tpa6Ba fla e TO/iKOBa fl"b/ira, ko/ikoto e Heo6xoflMMo. 
HopMa/iHOTO MMe Ha MeTOfl e b paMKMTe Ha 9-15 cuMBO/ia. Ako mmcto e 
npeKa/ieHO flt/iro, HeM-BeposTHO MMaMe .nowa K0xe3na. ToBa npaBM/io He e 
TBtpflo m c/iy>KM caMO 3a opueHTup. 

MMeHaTa Ha MeTOflMTe Tpa6Ba fla ca Ha aHmnMCKM e3MK. Be^e o6acHMXMe 
3aifl0 - hmkom He ncKa fla <-\ere koa nucaH ot 4y>KfleHUM c MMeHa Ha MeTOflMTe 

Ha TeXHMfl CM e3MK. 

KoHcucTeHTHO Tpa6Ba fla ce MMeHyBaT MeTOflu, komto MSBtpiuBaT npoTMBO- 
no/iO>KHM onepaunn: open() v\ close(), read() M write(). /low npuMep 6m 
6m/1 : openFile ( ) M _descriptor_close ( ) . 

M3no/i3BaMTe KOHBeHuna 3a 4ecmTe onepaunn. HanpMMep 3a 4eTeHe v\ 
nucaHe MO>KeM fla no/l3BaMe getXXX() M setXXX(): getName(), getAge(), 
setName(), setAge(). Cna3Bam"e TO3M KOHBeHUMfl HaBCflKbfle. 

MOflM4>MKaTOpM 

B CBeTa Ha Java MMa ome eflHa MSK/iro^MTe/iHO nony/iapHa cneuncfiMKauMfl. 
Hapn^a ce JavaBeans (nuiue ce c/iato). JavaBeans e rpyna ot npaBuna m 
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i/iHTepdpeMCki 3a nucaHe Ha npen3no/i3BaeMM KOMnoHeHTM. HeKa pa3meflaMe 
npaBM/iaTa, komto ce OTHacaT ,qo MeTOflkrre. no-KtcHO me onmueM no- 
noflpo6HO Ta3M cneuncjjMKauMfl. 

JavaBeans npenoptHBa, BCflKa eflHa 4/ieH-npoMeH/iMBa fla 6"bfle cKpnTa 
(private), a flocTbirbT flo Hea fla ce ocbmecTBHBa ot cneuna/iHM MeTOflu 
Hape^eHM MOAn4>nKaTopn (getters and setters, accessor methods). 

MMeHaTa Ha Te3M MeTOflu ca M3BefleHM ot MMeTo Ha npoMeH/iMBaTa. 3a BCflKa 
4JieH-npoMeH.nl/iBa MMa flBa MeTOfla - eflMH 3a 4eTeHe v\ eflMH 3a nucaHe. Ha 
MeTOfla 3a MeTeHe MMeTO My e get + <MMeTO Ha npoMeH/iMBaTa>, Ha MeTOfla 
3a nucaHe - set + <MMeTO Ha npoMeH.ni/iBaTa>. MMeTo Ha npoMeH/iMBaTa v\ b 
flBaTa c/iy^aa ot Came I Case CTaBa b Pascal case. 

HanpuMep aKO mmcto Ha npoMeH/iMBaTa e numberOfProcessors, to 
MOflMdpMKaTOpMTe (accessors) me ca C MMeHa getNumberOf Processors () kl 
setNumberOf Processors ( ) . 

Eto eflMH npuMep 3a M3no/i3BaHe Ha JavaBeans KOHBeHui/mTa 3a Kancyni/ipaHe 
Ha flocTbna flo 4/ieH-npoMeH/iMBn: 



Person . java 



package introj avabook; 

public class Person { 

private String name; 
private String age; 
private int numberOf Children; 
private boolean male; 

public String getNameO { 
return name; 

} 

public void setName ( String name) { 
this. name = name; 

} 

public String getAgeO { 
return age; 

} 

public void setAge (String age) { 
this. age = age; 

} 

public int getNumberOf Children ( ) { 
return numberOfChildren; 
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} 

public void setNumberOf Children ( int numberOf Children) { 
this . numberOfChildren = numberOf Children; 

} 

public boolean isMaleO { 
return male; 

} 

public void setMale (boolean male) { 

this. male = male; 

} 

} 



3a6e/ie>KeTe, 4e 4/ieH-npoMeH/iMBaTa e private, a MOflncfjuKaTopnTe - 
public. 3a6e/ie>KeTe, <-\e MeTOflvr 3a HeTeine (getter) Ha 4/ieH-npoMeH/iMBaTa 
male e isMaleO BMecTO getMaie(). JavaBeans cneuncjDMKauMflTa noBe/iflBa 
flyMM4KaTa is fla ce M3no/i3Ba bmccto get 3a 6y/ieBi/rre 4/ieH-npoMeH/iMBM. 

klMeHa Ha npoMemi mbm 

MMeHaTa Ha npoMeH/iMBMTe (npoMeH/iMBM M3no/i3BaHM b MeTOfl) m 4/ieH- 
npoMeH/iMBMTe (npoMeH/iMBM M3no/i3BaHM b K/iac) cnopefl Sun KOHBeHunaTa 
Tpa6Ba fla cna3BaT camelCase HOTaunaTa. 

npoMeH/iMBMTe Tpa6Ba fla MMaT flo6po MMe. flo6po MMe e TaKOBa, KoeTo hcho 
m T04H0 onucBa o6eKTa, komto npoMeH/iMBaTa cbfltpwa. HanpuMep flo6pn 
MMeHa Ha npOMeH/lMBM ca account, blockSize M customerDiscount. JIOUJM 
MMeHa ca: rl8pq, hip, rcfd, vail, val2. 

MMeTo Tpa6Ba fla aflpecupa npo6/ieMa, komto pewaBa npoMeH/iMBaTa. Th 
Tpa6Ba fla OTroBapa Ha Btnpoca "KaKBo", a He "KaK". B T03M cmmckti flo6pn 
MMeHa ca employeeSalary, employees. JIOUJM MMeHa ca, HeCB"bp3aHMTe C 
peiuaBaHMfl npo6/ieM MMeHa myArray, customerFile, customerHashTable. 

OnTMMa/iHaTa flt/iwMHa Ha MMeTO Ha npoMeH/iMBa e ot 10 flo 16 cMMBo/ia. 
H36op"bT Ha fl"b/i>KMHaTa Ha MMeTO 3aBMCM ot o6xBaTa - npoMeH/iMBMTe c no- 
ro/iaM o6xBaT m no-fl"b/i"br >kmbot MMaT no-fl"b/iro m onMcaTe/iHO MMe: 



protected Account [ ] customerAccounts; 



npoMeH/iMBMTe c Ma/i"bK o6xBaT m KpaT"bK >km bot MoraT fla ca no-KpaTKM : 



for (int i=0; i<customers . Length ; i+ + ) { ... } 



MMeHaTa Ha npoMeH/iMBMTe Tpa6Ba fla ca pa36MpaeMM 6e3 npeflBapMTe/iHa 
noflroTOBKa. riopaflM Ta3M npM4MHa He e flo6pa Mflea fla ce npeMaxBaT 
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r/iacHMTe ot MMeTo Ha npoMemii/iBaTa c u,en cbKpaiueHne - btnDfitSvRzits 
He e mhoto pa36npaeMO MMe. 

HaM-Ba>KHOTO e, <-\e KaKBMTO v\ npaBM/ia fla 6"bflaT M3rpafleHM 3a MMeHyBaHe Ha 
npoMeH/iMBMTe, Te Tpa6Ba fla 6"bflaT KOHcucTeHTHO npn/iaraHM HaBCflK"bfle M3 
KOfla, b paMKMTe Ha bcmhkm MOfly/in Ha ue/ina npoeKT v\ ot bcm^km 4/ieHOBe Ha 
eKuna. HeKOHcucTeHTHO npmiaraHOTO npaBM/io e no-onacHO ot zinncaTa Ha 
npaBM/io Bi^me. 

I/I Me Ha Ha kohct3 htm 

B Java KOHCTaHTMTe ca cTaTM4HM HenpoMeHMMM npoMeH/iMBM m ce fle<3pi>iHi/ipaT 
no c/ieflHMfl Ha4MH : 

public class ThreadPool { 

public static final int <variable name> = <value>; 

} 



MMeHaTa Ha ko h era HTMTe Tpa6Ba fla ce i/i3ni/icBaT n3Ufl.no c maBHM 6vkbm c 
flO/iHa 4epTa Me>Kfly flyMMTe. ripuMep: 



public class ThreadPool { 

public static final int MAX_POOL_SIZE = 16; 

} 



MMeHaTa Ha ko h era HTi/iTe to^ho m hcho Tpa6Ba fla onucBaT cMMC"b/ia Ha flafle- 
hoto 4Mc/io, cTpuHr M/in flpyra ctomhoct, a He caMaTa ctomhoct. HanpuMep, 
aKo eflHa KOHCTaHTa ce Ka3Ba number3i4i59, th e 6e3no/ie3Ha. 

MMeHyBaHe Ha cneu,ki<3pkiHHki TMnoBe flaHHM 

MMeHaTa Ha npoMeH/iMBM, M3no/i3BaHM 3a 6pofl4M, e xy6aBo fla BK/iio^BaT b 
MMeTO cm flyMa, kohto yKa3Ba TOBa, HanpuMep usersCount, roiesCount, 

f ilesCount. 

npoMeH/iMBM, komto ce M3no/i3BaT 3a onucBaHe Ha cbCTO^Hne Ha flafleH o6eKT, 
Tpa6Ba fla 6"bflaT MMeHyBaHM noflxoflamo. Eto hakojiko npuMepa: 
ThreadState, TransactionState. 

BpeMeHHMTe npoMeH/iMBM HaM-4ecT0 ca c 6e3/iM4HM MMeHa (KoeTO yKa3Ba, <-\e 
ca BpeMeHHM npoMeH/iMBM, T.e. MMaT mhoto KpaTbK >kmbot). flo6pn npuMepn 
ca index, value, count. HenOflXOflfllflM MMeHa ca a, aa, tmpvarl, tmpvar2. 

MMeHaTa Ha 6y/ieBMTe npoMeH/iMBM Tpa6Ba fla flaBaT npeflnocTaBKa 3a ncTMHa 
M/lM /Tb>Ka. HanpuMep: canRead, available, isOpen, valid. ripMMepn 3a 
HeafleKBaTHM MMeHa Ha 6y/ieBM npoMeH/iMBM ca: student, read, reader. 
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klMeHyBaHe c npecjDMKCM mjim cy4>MKcn 

B no-CTapnTe e3nun (HanpuMep C) cbmecrByBaT npecjDMKCHM mjim cycfiMKCHi/i 
HOTaunn 3a MMeHyBaHe. Mhoto nony/iapHa b npofl"b/i>KeHMe Ha mhoto toahhm e 
6mia YHrapcKaTa HOTauna. YHrapcKaTa HOTauna e npecjDMKCHa KOHBeHuna 3a 
MMeHyBaHe, 4pe3 kohto BCflKa npoMeH/iMBa no/iynaBa npecj)MKc, komto 0603- 
Ha^aBa Tuna v\ mjim npeflHa3Ha4eHneT0 v\. HanpuMep b Win32 API MMeTo 
lpcstrUserName 6m 03Ha4aBa/io npoMeH/iMBa, koato npeflcraB/iflBa yKa3aTe/i 

KbM MaCMB OT CMMBOJ1M, KOMTO 3aB"bpiJJBa C 0 M Ce MHTepnpeTMpa KaTO CTpMHT. 

B Java noflo6HM KOHBeHUMM He ca npMflo6M/iM nonyjiapHOCT, 3amoTO cpeflMTe 
3a Java noKa3BaTTMna Ha BCflKa npoMeH/iMBa. l/lsKJuo^eHMe p,OH9\Kbp,e npaBHT 
rpacjDM4HM 6m6/imot6km KaTO Swing m AWT. 

OopMaTMpaHe Ha KOfla 

OopMaTMpaHeTo, 3aeflH0 c MMeHyBaHeTo, e eflHO ot ocHOBHMTe M3MCKBaHMfl 3a 
4eTMM KOfl. Be3 OopMaTMpaHe, KaKBMTO m npaBM/ia fla cna3BaMe 3a MMeHaTa m 
CTpyKTypMpaHeTO Ha KOfla, koavt ha Ma fla ce 4eTe jiecHO. 

U,e/iTa Ha flo6poTO OopMaTMpaHe e fla HanpaBM KOfla no-aceH m no-/ieceH 3a 
MeTeHe. Ako OopMaTMpaHeTo npaBM KOfla no-TpyfleH 3a 4eTeHe, 3 Ha mm He e 
flo6po. Bchko OopMaTMpaHe (oTMecTBaHe, npa3HM peflOBe, noflpe>KflaHe, 
noflpaBHABaHe m t.h.) MO>Ke fla flOHece KaKTO no/i3M, TaKa m BpeflM. Ba>KHO e 
4>opMaTMpaHeTo Ha KOfla fla c/ieflBa /iorM4ecKaTa crpyKTypa Ha nporpaMaTa, 
TaKa 4e fla noflnoMara 4eTeHeT0 m /iorM4ecKOTO m pa36MpaHe. 



OopM3Tnp3H6TO Ha nporpaMaTa Tpn6Ba fla pa3KpnBa Hero- 
BaTa /lornnecKa CTpyKTypa. Bcmmkm npaBM/ia 3a cpopMaTupa- 
He Ha KOfla hmst eflHa m cbuja i\en - nono6pnBaHe Ha 
neTMMOCTTa Ha KOfla npe3 pa3KpkiBaHe Ha ziornnecKaTa My 
CTpyKTypa. 



B Eclipse KOfltT MO>Ke fla ce cfiopMaTMpa aBT0MaTM4H0 c K/iaBMiuHaTa kom6m- 
HauMfl [Ctrl+Shift+F]. MoraT fla 6"bflaT 3aflafleHM pa3/iM4HM cTaHflapTM 3a 
OopMaTMpaHe Ha koa - Sun KOHBeHUM^Ta, CTaHflapTbT Ha Eclipse, Kaicro m 
noTpe6MTe/icKM flecfiMHMpaHM CTaHflapTM. 

Cera me pa3meflaMe npaBM/iaTa 3a cfiopMaTMpaHe ot KOfl-KOHBeHUMATa Ha Sun 
3a Java. 

FlpaBM/ia 3a 4>opMaTnpaHe Ha mctoa 

CtmacHo KOHBeHUMATa 3a nMcaHe Ha koa, npenopt^aHa ot Sun, e flo6pe fla 
ce cna3BaT hakom npaBM/ia 3a cfiopMaTMpaHe Ha KOAa, npM AGK/iapMpaHeTo Ha 

MeTOAH- 
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OopMaTMpaHe Ha mhokcctbo fleK/iapamm Ha mctoam 

KoraTO b eflMH K/iac MMaMe noBe^e ot eflMH MeTOfl, Tpa6Ba fla pa3fle/iHMe 
fleicnapauMMTe mm c eflMH npa3eH pefl: 



IndentationExample . java 



public class IndentationExample { 

public static void doSthl() { 

// . . . 

}// Follows one blank line 

public static void doSth2() { 

// . . . 

} 

} 



OopMaTMpaHe Ha fleicnapauMHTa Ha mctoa 

fleK/iapauMATa Ha MeTOfla hm e Ha rrbpBo Macro Ha pefla, Ha komto ce HaMi/ipa 
(T.e. HflMa HMKaKtB flpyr koa npefl Hea), oTMecTeHa c eflMH 3HaK 3a 
Ta6y/iaunfl no-HaBvrpe, cnpaMO Ha^a/iOTO Ha fleK/iapaunATa Ha K/iaca, b 
komto e fleicnapMpaH MeTOfla: 



public class IndentationExample { 

// The following method definition is indented 
public static void doSth() { 
// ... Code . . . 

} 

} 



KaK fla nocTaBHMe Kpi>r/iM cko6m? 

B KOHBeHUMATa 3a nMcaHe Ha koa, Ha Sun, ce npenop"b4Ba, Me>K,qy K/iK)40Ba 
flyMa, KaTO Hanpi/iMep - for, while, if, switch... m OTBapama CKo6a fla 
nocTaBAMe MHTepBa/i: 



while (true) { 

// ... Code . . . 

} 



ToBa ce npaBM c ue/i fla ce pa3/iM4aBaT no-/iecHO K/iK)40BMTe flyMM v\ MMeHaTa 
Ha MeTOflMTe. 

B T03M pefl Ha mmc/im, Me>Kfly MMeTO Ha MeTOfla v\ OTBapamaTa Kptr/ia CKo6a - 
"(", HE Tpn6Ba fla MMa HeBMflUMn cmmbo/im (MHTepBa/i, Ta6ynau,nfl v\ t.h.): 
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public static void printLogoO { 

// ... Code . . . 

} 



OopMampaHe Ha cnucbKa c napaMeTpw Ha mctoa 

KoraTO MMaMe MeTOfl c mhoto napaMeTpn, Tpa6Ba flo6pe fla ocraBsiMe eflMH 
MHTepBa/i pa3CToaHne Me>K,qy nopeflHaTa 3aneTaMKa m Tuna Ha cneflBauiMfl 
napaMerbp: 



public void doSth(int pa rami, int param2, int param3) {} 



CbOTBen-io, cbiuoTo npaBM/io npM/iaraMe, KoraTO M3BMKBaMe MeTOfl c noBene 
ot eflMH napaMerbp. flpeflu apryMeHTMTe, npeflwecTBaHM ot 3aneTaMKa, noc- 
TaBAMe MHTepBa/i: 



doSth(l, 2, 3) ; 



OopMaTMpaHe Ha th/ioto Ha mctoa 

CtmacHO KOHBeHUMATa Ha Sun 3a nucaHe Ha koa, Tpa6Ba fla nocraBAMe 
OTBapaiflaTa CKo6a Ha thjioto Ha MeTOfla "{", Ha cbiflna pefl, Ha komto e 
fleicnapauMflTa Ha MeTOfla. ToBa npaBM/io nopa>Kfla mhoto cnopoBe c npor- 
paMMCTM, komto ca cBMKHa/in fla nuiuaT Ha flpyrn e3nun (HanpuMep Ha C#). 

3aTBapaiflaTa CKo6a Ha ta/ioto Ha MeTOfla "}", Tpa6Ba fla ce HaMupa Ha hob 
pefl, to>-iho c/iefl Kpaa Ha ta/ioto Ha MeTOfla. OTMecTBa HeTO Ha 3aTBapflmaTa 
CKo6a, Tpa6Ba fla cbBnafla c otm e CTBa h eTO Ha Ha^a/iOTO Ha fleK/iapaunaTa Ha 
MeTOfla. Eto eflMH npuMep: 



public static void printLogoO { 
// ... Code . . . 

} 



B cnynavt, Me thjioto Ha MeTOfla e npa3H0, nocraBHMe 3aTBapfliflaTa cKo6a Ha 
MeTOfla HenocpeflCTBeHo c/iefl OTBapamaTa: 



public static void printLogoO {} 



Koflvr, komto ce HaMMpa b ta/ioto Ha MeTOfla hm, Tpa6Ba fla 3ano4Ba c 
otm e CTBa He ot eflHa Ta6ynau,MH no-HaB"bTpe, cnp^MO oTMecTBaH eTO , ot KoeTo 
3ano4Ba fleK/iapau,MflTa Ha MeTOfla: 



public static void printLogoO { 

// ... The code is indented with one tabulator . . . 

} 



790 BtBefleHne b nporpaMnpaHeTO c Java 



FlpaBM/ia 3a cpopMaTMpaHeTO Ha K/iac 

KoraTO cb3flaBaMe K/iacoBe cbmo e ,qo6pe fla cneflBaMe hhkojiko npenoptKM 
ot Sun 3a 4)opMa™paHe Ha KOfla b K/iacoBeTe. 

Mjicto Ha 4>nrypHMTe cko6m Ha tji/ioto Ha K/iaca 

OTBapaiuaTa cfiMrypHa CKo6a "{" Ha ta/ioto Ha K/iaca Tpa6Ba fla e Ha Kpaa Ha 
cbiflna pefl, Ha komto nprncniCHBa fleK/iapaunflTa Ha K/iaca. 

3aTBapaiflaTa CKo6a Ha thjioto Ha K/iaca "}" Tpa6Ba fla ce HaMupa Ha cbiflOTO 
OTMecTBaHe, KaTO OTMecTBaH eTO Ha Ha^a/iOTO Ha flecjjMHuunflTa Ha K/iaca. Eto 
eflMH npuMep: 

public class Boo { 

/ / ... code . . . 

} 



B cnyMafi, 4e thjioto Ha K/iaca e npa3Ho, 3aTBapamaTa CKo6a Ha K/iaca Tpa6Ba 
fla 6"bfle nocTaBeHa HenocpeflCTBeHO cnefl OTBapamaTa: 



public class Boo { } 



Koflvr, komto ce HaMupa b thjioto Ha K/iaca, Tpa6Ba fla 3ano4Ba c OTMecTBaHe 
ot eflHa Ta6y/iau,Mfl no-HaB"bTpe, cnpaMO otm e CTBa h eTO , ot KoeTO 3ano4Ba 
flecfiMHMLiMflTa Ha K/iaca: 



public class Boo { 

// ... the code is indented with one tabulator . . . 

} 



npaBM/ia 3a noapea6aTa Ha cbAi>p>KaHMeTO Ha K/iaca 

KaKTO 3HaeM, Ha rrbpBi/m pefl ce fleicnapupa mmcto Ha K/iaca, npeflxo>KflaHO ot 
K/iK) L iOBaTa flyMa class: 



// class SomeClassName 



C/iefl TOBa ce fleicnapi/ipaT cTaTM4HMTe no/ieTa Ha K/iaca, KaTO rrbpBo ce 
fleicnapupaT Te3M c MOflncjDMKaTop 3a flOCTbn public, c/iefl TOBa Te3i/i c 
protected M HaKpafl - C private: 



// Class (static) variables 



Cnefl cTaTM4HMTe no/ieTa Ha K/iaca, ce fleicnapupaT v\ HecTaTi/mHi/rre no/ieTa. 
no noflo6ne Ha cTaTM4HMTe, rrbpBo ce fleicnapupaT Te3M c MOflncfiMKaTop 3a 
AOCTbn public, cnep, rosa Te3M c protected m HaKpaa - Te3M c private: 



T/iaBa 21. KaMecTBeH nporpaMeH koa 791 



// Instance variables 



Cnefl HecTaTM4HMTe no/ieTa Ha K/iaca, MflBa pefl Ha fleK/iapaunaTa Ha koh- 
CTpyKTopnTe: 



// Constructors 



HaM-HaKpaa, cnefl KOHCTpyKTopnTe, ce fleicnapi/ipaT MeTOfli/ue Ha K/iaca. 
npenop"b4Ba ce fla rpynnpaMe MeTOflMTe no cjDyHKUMOHa/iHOCT, BMecTO no hmbo 
Ha flOCTbn m/im 06/iacT Ha fleMCTBue. HanpuMep, MeTOfl c MOflncfiMKaTop 3a 
flOCTbn private, MO>Ke fla 6"bfle Me>Kfly flBa MeTOfla c MOflMcfjuKaTopn 3a 
flOCTbn - public. Ue/ua Ha bcm^ko TOBa e fla ce y/iecHM 4eTeHeTo m pa36npa- 
HeTO Ha KOfla: 



// Methods grouped by functionality 



noflpefl6a Ha ci> ai> p>Ka h m eTO Ha K/iaca - npMMep 

HeKa pa3meflaMe eflMH K/iac, b komto cbfltpwaHMeTO Ha K/iaca e noflpefleHO 
no KOHBeHUMATa: 



Dog. java 



//class statement 
public class Dog { 

// Class (static) variables 

public static final String SPECIES = "Canis Lupus Familiaris"; 

/ / Instance variables 
private String name; 

// Constructors 
public Dog (String name) { 
this. name = name; 

} 

// Methods grouped by functionality 

// -- Getters and setters 

public String getNameO { 
return name; 

} 

public void setName ( String name) { 
this. name = name; 

} 
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// -- Other methods 

public void breath () { 

// ... code executing the breathing process 

} 

public void bark() { 

System. out .println ("wow-wow" ) ; 

} 

} 



CbOTBeTHo MeTOflMTe ca rpynnpaHM b flBe rpynn. EflHaTa rpyna e cB"bp3aHa c 
M3B/iM4aHe m MOflMcfjuLinpaHe Ha cTOMHOCTMTe Ha nonerara na K/iaca. B 
ApyraTa ca MeTOflu (b Haujua K/iac caMO flBa - bark() m breath () ), komto ca 
CBtpsaHM etc cneuncjDMKaTa Ha fleMHocTMTe, komto o6eKTMTe ot K/iaca Dog 
MoraTfla M3B"bpujBaT - fli/iwaHe v\ naene. 

npaBM/ia 3a 4>opMaTi4paHGTO Ha mmkjim m ycjiobhm 

KOHCTpy KI4M M 

OopMaTupaHeTo Ha umk/im m yc/ioBHM KOHCTpyKunn cneflBa npaBM/iaTa 3a 
cfiopMaTMpaHe Ha MeTOflu v\ K/iacoBe. Ta/ioto Ha ycnoBHa KOHCTpyKuna v\nv\ 
UMKb/i 3afl"b/i>KMTe/iH0 ce nocTaBfl b 6/iok, 3ano4Bam c "{" v\ 3aB"bpiuBam etc 
"}". CKo6aTa ce nocraBH Ha cbiuna pefl, BeflHara cnefl yc/iOBneTO Ha uMKb/ia 
M/iM yc/iOBHaTa KOHCTpyKuna. Thjioto Ha UMKb/i v\nv\ ycnoBHa KOHCTpyKuna 
3afl"b/i>KMTe/iH0 ce OTMecTBa HaflflCHo c eflHa Ta6y/iaunfl. Ako thjioto cbfltpwa 
caMO eflMH onepaTop, cbmo ce c/iaraT cko6m, MaKap v\ KOMrm/iaTopvT fla He hm 
3afl"b/i>KaBa fla ro npaBMM. Ako yc/iOBneTO e fl"b/iro v\ He ce cb6i/ipa Ha eflMH 
pefl, ce npeHaca Ha hob pefl c flBe Ta6y/iaunn HaflflCHO. Eto npi/iMep 3a 

KOpeKTHO CflOpMaTMpaHM UMK"b/l M yC/lOBHa KOHCTpyKUMfl: 



for (List<DictionaryEntry<K, V» chain : 
this .getHashTableStorage () ) { 
if (chain != null) { 

entries . addAll (chain) ; 

} 

} 



HsK/iKjLiMTe/iHO rpeiuHO e fla ce M3no/i3Ba oTMecTBaHe ot Kpaa Ha yc/iOBneTo 
Ha unKt/ia m/im yc/iOBHaTa KOHcrpyKui/m KaTo b to3m npuMep: 



for (Student s 


students) 


{ 








System . 


out 


println (s 


getName ( ) ) ; 




System . 

} 


out 


println (s 


. getAge () ) ; 
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kl3no/i3BaHe Ha npa3HM peflOBe 

Tnnn4H0 3a Ha^MHaeiunTe nporpaMMCTM e fla nocraBflT 6e3pa36opHO b npor- 
paMaTa cm npa3HM peflOBe. HancTMHa, npa3HMTe peflOBe He npe^aT, 3amo fla 
He rn nocTaB^Me, KbfleTO cm MCKaMe v\ 3amo fla rn 4mctmm, aKO HAMa Hy>Kfla ot 
tax? npn4MHaTa e mhoto npocra: npa3HMTe peflOBe ce M3no/i3BaT 3a pa3fle- 
/lflHe Ha 4acTM ot nporpaMaTa, komto He ca /iorn4ecKo cB"bp3aHM. npa3HM 
peflOBe ce nocraBAT 3a pa3fle/iHHe Ha MeTOflMTe eflMH OTflpyr, 3a oTfle/iflHe Ha 
rpyna 4/ieH-npoMeH/iMBM ot flpyra rpyna 4/ieH-npoMeH/iMBM, komto MMaT 
flpyra /iorn4ecKa 3afla4a, 3a OTfle/iflHe Ha rpyna nporpaMHM KOHCTpyKunn ot 
flpyra rpyna nporpaMHM KOHCTpyKunn, komto npeflCTaB/iaBaT flBe 0Tfle/iHM 
4acTM Ha nporpaMaTa. 

Eto eflMH npMMep, b komto npa3HMTe peflOBe He ca M3no/i3BaHM npaBM/iHO m 
TOBa 3aTpyflHABa 4eTMMocTra Ha KOfla: 



public static void printList (ArrayList<Integer> list) { 
System. out .print (" { ") ; 
for (Integer item : list) { 
System. out .print (item) ; 

System. out .print (" "); 



} 

System . out .print In ( " } " ) ; 

} 

public static void main ( String [ ] args) { 

ArrayList<Integer> firstList = new ArrayList<Integer> ( ) ; 
f irstList . add ( 1) ; 

firstList . add ( 2 ) ; 
firstList . add ( 3) ; 
firstList. add(4) ; 
firstList . add ( 5) ; 

System . out .print (" firstList = ") ; 
printList ( firstList) ; 

ArrayList<Integer> secondList = new ArrayList<Integer> ( ) ; 
secondList . add (2 ) ; 

secondList . add (4 ) ; 
secondList .add (6) ; 

System. out .print ("secondList = "); 
printList (secondList) ; 

ArrayList<Integer> unionList = new ArrayList<Integer> ( ) ; 
unionList . addAll (firstList) ; 
unionList. removeAll (secondList) ; 

unionList . addAll (secondList) ; 
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System . out .print ( "union = 


') ; 


printList (unionList) ; 

} 





CaMM BM>KflaTe, 4e npa3Hi/rre peflOBe He noKa3BaT ziori/mecKaTa CTpyKTypa Ha 
nporpaMaTa, c KoeTO HapywaBaT ochobhoto npaBM/io 3a cjDopMaTupaHe Ha 
KOfla. Ako npepa6oTMM nporpaMaTa, TaKa <-\e aa M3no/i3BaMe npaBM/iHO npa3- 
HMTe peflOBe 3a OTfle/iflHe Ha /iorn4ecKM caMocTosTe/iHMTe ^acTM eAHa ot 
flpyra, me no/iy4MM mhoto no-/iecHO 4eTMM koa: 



public static void printList (ArrayList<Integer> list) { 
System . out .print (" { "); 
for (Integer item : list) { 

System. out .print (item) ; 

System . out .print ( " " ) ; 

} 

System . out .print In ( " } " ) ; 



public static void main ( String [ ] args) { 

ArrayList<Integer> firstList = new ArrayList<Integer> ( ) ; 

f irstList . add ( 1) ; 

firstList . add ( 2 ) ; 

firstList . add ( 3) ; 

firstList. add(4) ; 

firstList . add ( 5) ; 

System . out .print (" firstList = " ) ; 
printList ( firstList) ; 

ArrayList<Integer> secondList = new ArrayList<Integer> ( ) ; 
secondList . add (2 ) ; 
secondList . add (4 ) ; 
secondList .add (6) ; 

System. out .print ("secondList = " ) ; 
printList (secondList) ; 

ArrayList<Integer> unionList = new ArrayList<Integer> ( ) ; 

unionList . addAll (firstList) ; 

unionList . remove All ( secondList ) ; 

unionList . addAll (secondList) ; 

System. out .print ("union = " ) ; 

printList (unionList) ; 
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FlpaBM/ia 3a npeHacnHe m noflpaBHABaHe 

KoraTO flafleH pefl e fl"b/i"br, pa3fle/ieTe ro Ha flBa v\nv\ noBe^e pefla, KaTo 
peflOBeTe cnefl rrbpBi/m OTMecTeTe HaflflCHo c eflHa Ta6y/iaui/m: 

DictionaryEntry<K, V> newEntry = 

new DictionaryEntry<K, V>(key, value); 



rpeiuHO e fla noflpaBHHBaTe cxoahm kohctpykumm cnpaMO HaM-fl"b/iraTa ot tax, 
TbM KaTO TOBa 3aTpyflHABa noflflp"b>KKaTa Ha KOfla: 



this 


table 


= new List [capacity] ; 


this 


loadFactor 


= loadFactor; 


this 


threshold 


= (int) (this . table . length * this . loadFactor ) ; 



rpeiuHO e fla noflpaBHHBaTe napaMeTpi/rre npn M3BMKBaHe Ha MeTOfl bahcho 
cnpflMO cKo6aTa 3a M3BMKBaHe: 



System. out .printf ( "word '%s' is seen %d times in the text%n", 
wordEntry . getKey ( ) , 
wordEntry . getValue ( ) ) ; 



CbmMflT KOfl MO>xe fla ce cf>opMaTi/ipa npaBM/iHo fla ce cfjopMaTupa no c/ieflHua 
Ha^MH (to3m Ha^MH He e eflMHCTBeHMAT npaBM/ieH): 



System. out .printf ( 

"word '%s' is seen %d times in the text%n", 
wordEntry . getKey ( ) , 
wordEntry . getValue ( ) ) ; 



BMCOKOKanecTBeHM MeTOA" 

Ka^ecTBOTO Ha Hawi/iTe MeTOflu e ot cbmecrBeHo 3Ha4eHne 3a cb3flaBaHeTo Ha 
bmcoko KaMecTBeH cocjDTyep v\ HeroBaTa noflflp"b>KKa. Te npaBHT nporpaMMTe hm 
no-4eT/iMBM m no-pa36npaeMM. MeTOflMTe hm noMaraTfla HaMa/iMM c/io>KHOCTTa 
Ha cocjDTyepa, fla ro HanpaBMM no-rbBKaB v\ no-/ieceH 3a MOflncjDMunpaHe. 

Ot Hac 3aBncn, ao KaKBa cTeneH me ce B"b3no/i3BaMe ot Te3M npeflMMCTBa. 
Ko/ikoto no-BucoKo e Ka^ecTBOTo Ha MeTOflMTe hm, TO/iKOBa noBe^e ne^e/iMM 
ot THXHaTa ynoTpe6a. B c/ieflBaiflMTe naparpacjDM me ce 3ano3HaeM c hakom ot 
ocHOBHMTe npuHunnn 3a c"b3flaBaHe Ha Ka^ecTBeHM MeTOflu. 

3a U4 o fla M3 no/13 Ba Me MeTOflu? 

ripeflu fla 3ano4HeM fla tobopmm 3a flo6pi/rre MMeHa Ha MeTOflMTe, HeKa 
OTfle/iMM M3BecTHo BpeMe m fla o6o6iflMM npn4MHMTe, nopaflu komto M3no/i- 
3BaMe MeTOflu. 
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MeTOflvr pewaBa no-Ma/i"bK npo6/ieM. Mhoto MeTOflu pewaBaT mhoto Ma/iKM 
npo6/ieMM. C"b6paHM 3aeflH0, Te pewaBaT no-ro/iflM npo6/ieM - TOBa e 
pi/iMCKOTO npaBM/io "pa3fle/iflM v\ BJiaflefi" - no-Ma/iKMTe npo6/ieMM ce peiuaBaT 
no-JiecHO. 

Hpe3 MeTOflMTe ce HaMa/iflBa cnoKHOCTTa Ha 3afla4aTa - cnoKHMTe npo6/ieMM 
ce pa36nBaT Ha no-npocTM, ,qo6aBfl ce flon"b/iHMTe/iHO hmbo Ha a6cTpaKunfl, 
cKpuBaT ce p,erav\nv\ 3a MMn/ieMeHTaunaTa v\ ce HaMa/iaBa pi/icKvr ot Heycnex. 
C noMOwra Ha MeTOflMTe ce M36arBa noBTopeHneTO Ha eflHaKbB koa. CKpuBaT 

Ce CJIOKHM nOC/ieflOBaTe/lHOCTM OT flefiCTBklfl. 

HaM-ro/iflMOTO npeflMMCTBO Ha MeTOflMTe e B"b3Mo>KHocTTa 3a npen3no/i3BaHe 
Ha koa - Te ca Hafi-Ma/iKaTa npen3no/i3BaeMa eflUHnua koa. BcbiflHOCT to^ho 
TaKa ca B"b3HMKHa/in MeTOflMTe. 

KaKBO Tpn6Ba fla npaBM eflMH MeTOfl? 

EflMH MeTOfl Tpa6Ba fla Btpujn pa6oTaTa, kohto e onucaHa b MMeTO My v\ hmlao 
noBe^e. Ako eflMH MeTOfl He Btpiun TOBa, KoeTO npeflno/iara MMeTO My, to m/im 
MMeTO My e rpewHO, m/im MeTOflvr Btpujn mhoto Heiua eflHOBpeMeHHO, mii/i 
npocTO MeTOflvr e pea/iM3npaH HeKopeKTHO. M b rpwre c/iy^afl MeTOflvr He 
OTroBapa Ha M3MCKBaHMflTa 3a Ka^ecTBeH nporpaMeH koa m MMa Hy>K,qa ot 
npepa6oTKa. 

EflMH MeTOfl m/im Tpa6Ba fla cBtpujn pa6oTaTa, kohto ce o^aKBa ot Hero, m/im 
Tpa6Ba fla c"bo6ifln 3a rpeujKa. B Java cbo6maBaHeTO 3a rpeujKM ce ocbme- 
cTBABa c xBtp/iflHe Ha M3K/iK) L ieHi/ie. npn rpeujHM bxoahm flaHHM e Heflonyc- 
tmmo flafleH MeTOfl fla Bptma rpeweH pe3y/iTaT. MeTOflvr m/im Tpa6Ba fla 
pa6oTM KopeKTHO m/im fla c"bo6ifln, <-\e He MO>xe fla cBtpiun pa6oTaTa cm, 
3aiflOTO He ca Ha nv\u,e Heo6xoflMMMTe My yc/iOBna (npn HeKopeKTHM napa- 
MeTpn, HecnaKBaHO cbCTOAHne Ha o6eKTi/rre i/i flp.). 

HanpuMep aKO MMaMe MeTOfl, komto npo^nTa cbfltpwaHi/ieTO Ha flafleH <JpaM/i, 
TOM Tpa6Ba fla ce Ka3Ba readFileContents ( ) M Tpa6Ba fla Bp"blfla byte[] m/ih 
String (B 3aBMCMMOCT fla/lM TOBOpUM 3a flB0M4eH M/1M TO KCTO b (jpafi/i). Ako 

(JpaM/TbT He cbmecTByBa n/in He Moxe fla 6"bfle OTBopeH no ha KaKBa npn^nHa, 
MeTOfltT Tpa6Ba fla xBtp/in M3K/iK) L ieHMe, a He fla Bhpne npa3eH hm3 m/im 
null. Bp"biflaHeTo Ha HeyTpa/iHa ctomhoct (HanpuMep null) BMecro cbo6me- 
Hue 3a rpeujKa He e npenop"b4MTe/iHa npaKTi/iKa, 3aiflOTO M3BMKBaiflMflT MeTOfl 
HflMa B"b3M0>KH0CT fla o6pa6o™ rpeujKaTa v\ M3ry6Ba HOceiflOTO 6oraTa 

MHCjDOpMaUMfl M3K/lK) L ieHMe. 

OnucaHOTO npaBM/io MMa hhkom nsK/iKj^eHMfl. 06mkhob6ho to ce npmiara 
HaM-Be^e 3a ny6/iM4HMTe MeTOflu b K/iaca. Te m/im Tpa6Ba fla pa6oTHT 
KopeKTHO, m/im Tpa6Ba fla c"bo6iflflT 3a rpeujKa. I~lpi/i ckphthto (private) MeTOflu 
Moxe fla He ce npoBepaBa 3a HeKopeKTHM napaMeTpn, TbM KaTo TO3M MeTOflu 
MO>Ke fla rn M3BMKa caMO a bto p"bT Ha K/iaca, a tom mhoto flo6pe 3Hae KaKBO 
noflaBa KaTO napaMeTpn i/i He BMHarn Tpa6Ba fla o6pa6oTBa nsK/iro^MTe/iHUTe 
cMTyauuM, 3aiflOTo Moxe fla rn npeflBMfln. 
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EflMH ny6/iMHeH mctoa m/im Tpn6Ba fla B'bpuiki KopeKTHO tohho 
TOBa, KoeTO npeflno/iara mmcto My, m/im Tpn6Ba fla cboGujaBa 
3a rpeuiKa. BcnxaxBo flpyro noBefleHMe e hskopsktho. 



Strong Cohesion v\ Loose Coupling 

ripaBM/iaTa 3a /iorM4ecKa cB"bp3aH0CT Ha oTroBopHocTMTe (strong cohesion) v\ 

3a CfiyHKLlMOHa/lHa He3aBMCMM0CT M MM HUM a/1 Ha OeBtpsaHOCT C OCTaHa/lMTe 

MeTOflu m K/iacoBe (loose coupling) Ba>KaT c n"b/iHa cn/ia 3a MeTOflMTe. 

Bene o6acHMXMe, <-\e eflMH mctoa Tpa6Ba fla pewaBa eflMH npo6/ieM, He hhko- 
/iko. EflMH MeTOfl He Tpa6Ba fla MMa cTpaHM4HM ecjjeKTM m/im fla pewaBa 
HAKO/iKO HecB"bp3aHM 3afla4M, 3aifl0T0 HflMa fla MO>KeM fla My flafleM noflxo- 
flfliflo MMe, KoeTO n"b/iHO m to^ho ro onMCBa. ToBa 03HaHaBa, <-\e bcm^km 
MeTOflM, komto nMweM, Tpa6Ba fla MMaT strong cohesion, T.e. fla ca Haco^eHM 
KbM peiuaBaHeTO Ha eflHa eflMHCTBeHa 3afla4a. 

MeTOflMTe Tpa6Ba MMHMMa/iHo fla 3aBMCflT ot ocTaHa/iMTe MeTOflM m ot K/iaca, b 
komto ce HaMMpaT m ot ocTaHa/iMTe K/iacoBe. ToBa cbomctbo ce HapM^a loose 
coupling. 

B Mflea/iHMfl c/iy^aM flafleH MeTOfl Tpa6Ba fla 3aBMCM eflMHCTBeHo ot napaMeT- 
pMTe cm m fla He M3no/i3Ba hm KaKBM flpyrM flaHHM KaTO bxoa m/im KaTO M3xofl. 
TaKMBa MeTOflM ziecHO MoraT fla ce M3BaflflT m fla ce npeM3no/i3BaT b flpyr 
npoeKT, 3aifl0T0 ca He3aBMCMMM ot cpeflaTa, b kohto ce M3n"b/iHABaT. 

rioHAKora MeTOflMTe 3aBMCHT ot private npoMeH/iMBM b K/iaca, b komto ca 

flecf)MHMpaHM M/IM npOMeHflT CbCTOfl HMeTO Ha 06eKTa, KbM komto npMHafl/ie>KaT. 

ToBa He e rpewHo m e HopMa/iHO. B TaKbB c/iy^aM tobopmm 3a o6B"bp3BaHe 
(coupling) Me>Kfly MeTOfla m K/iaca. TaKOBa o6B"bp3BaHe He e npo6/ieMHo, 
3aifl0T0 ue/iMAT K/iac MO>Ke fla ce M3BaflM m npeMecTM b flpyr npoeKT m me 
3ano4He fla pa6oTM 6e3 npo6/ieM. noBe^eTo K/iacoBe ot cTa Hfla pth MTe 
6m6/imot6km Ha Java (ot t. Hap. Java API) flecj)MHMpaT MeTOflM, komto 3aBMc^T 
eflMHCTBeHo ot flaHHMTe b K/iaca, komto tm flecfiMHMpa m ot noflafleHMTe mm 
napaMeTpM. B CTa Hfla pth MTe Java 6m6/imot6km 3aBMCMMocTMTe Ha MeTOflMTe ot 
btjHluhm K/iacoBe ca MMHMMa/iHM m 3aT0Ba Te3M 6m6/imot6km ca ziecHM 3a 
M3no/i3BaHe. 

Ako flafleH MeTOfl 4eTe m/im npoMeHH r/io6a/iHM flaHHM m/im 33bmcm ot ome 10 
o6eKTa, komto Tpa6Ba fla ce MHMUMa/iM3MpaHM b MHCTaHUMATa Ha HeroBMa 

K/iaC, TOM e CM/1HO 06B"bp3aH C BCM4KM Te3M 06eKTM. ToBa 03Ha4aBa, 4e 

4>yHKL4MOHMpa c/io>kho m ce B/iMfle ot npeKa/ieHo mhoto b^hluhm yc/iOBMH m 
c/ieflOBaTe/iHO B"b3M0>KH0CTTa 3a rpeiuKM e ro/iflMa. MeTOflM, komto pa34MTaT 
He npeKa/ieHO mhoto bt^hluhm 3aBMCMM0CTM, ca TpyflHM 3a neTeHe, 3a pa36M- 
paHe m 3a noflflp"b>KKa. Cm/ihoto cjDyHKUMOHa/iHO o6B"bp3BaHe e /iolijo m Tpa6Ba 
fla ce M36arBa, aoko/ikoto e bt^mokho, 3amoTO boam ao koa KaTO cnareTM. 
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Kojiko fl-b/Tbr fla e eflMH MeTOfl? 

I1pe3 roflMHMTe ca npaBeHM pa3/iM4HM M3cneflBaHi/m 3a orm/iMa/iHaTa fl"b/i>KMHa 
Ha MeTOflMTe, ho b KpafiHa cMeTKa yHMBepca/iHa cfiopMyna 3a fl"b/i>KMHa Ha 
flafleH MeTOfl He cbmecrBVBa. 

ripaKTMKaTa noKa3Ba, <-\e KaTo uhjio Tpa6Ba fla npeflnc-ii/rraMe no-KpaTKM 
MeTOflu (npuMepHO He noBe^e ot eflMH eKpaH). Te ca no-/iecHM 3a neTCHe v\ 
pa36npaHe, a BepoflTHOcrra fla flonycHeM rpewKa npn tax e 3Ha4MTe/iH0 no- 
Ma/iKa. 

Kojikoto no-ro/iaM e eflMH MeTOfl, TO/iKOBa no-c/io>KeH cTaBa tom. noc/ieflBaiflu 
MOflndpuKauMM ca 3Ha4MTe/iH0 no-TpyflHM, otko/ikoto npn KpaTKMTe MeTOflu v\ 
M3MCKBaT mhoto noBe^e BpeMe. Te3M dpaKTopn ca npeflnocraBKa 3a flonycKaHe 
Ha rpeiuKM v\ no-TpyflHa noflflp"b>KKa. 

npenoptLiMTe/iHaTa flt/i^MHa Ha eflMH MeTOfl e He-noBe^e ot eflMH eKpaH, ho 
Ta3M npenoptKa e caMO opneHTnpoB"b4Ha. Ako MeTOflvr ce c"b6npa Ha eKpaHa, 
tom e no-/ieceH 3a neTOHe, 3aiflOTo HHMa fla ce Ha/iara cKpo/inpaHe. Ako 
MeTOfltT e no-flt/rbr ot eflMH eKpaH, TOBa Tpa6Ba fla hm HaKapa fla ce 
3aMnc/iMM fla/in He Mo>KeM fla ro pa3fle/iMM /iorn4ecKM Ha hhkojiko no-npocm 
MeTOfla. ToBa He BMHarn e B"b3M0>KH0 fla ce HanpaBM no cMnc/ieH Ha^MH, TaKa 
<-\e npenoptKaTa 3a flt/i^MHaTa Ha MeTOflMTe e opneHTnpoB"bMHa. 

MaKap flt/irnTe MeTOflu fla He ca 3a npeflnonnTaHe, TOBa He Tpa6Ba fla e 
6e3ycnoBHa npn^nHa fla pa3fle/iflMe Ha 4acTM flafleH MeTOfl caMO 3amoTO e 
flt/Tbr. MeTOflMTe Tpa6Ba fla ca TO/iKOBa flt/irn, ko/ikoto e Heo6xoflMMO. 



Cki/iHaTa ziorMHecKa CBi>p3aHOCT Ha cnroBopHOCTMTe npii Me- 
TOflMTe e MHoro no-Ba>KHa ot fl-b/i>KkiHaTa mm. 



Ako pea/iM3npaMe c/io>KeH a/iropnTbM m b noc/ieflCTBue ce no/iy^n fl"b/i"br Me- 
TOfl, komto Bee naK npaBM eflHO Hemo m ro npaBM flo6pe, to b to3m c/iynaki 
fli3/i>KMHaTa He e npo6/ieM. 

B"bB BceKM c/iy^aM, BMHarn, KoraTO flafleH MeTOfl cTaHe npeKa/ieHO fl"b/i"br, 
Tpa6Ba fla ce 3aMnc/iflMe, fla/in He e no-noflxoflfliflo fla M3HeceM 4acT ot KOfla 
b OTfle/iHM MeTOflu, Msnt/iHflBaiflM onpefle/ieHM nofl3aflaHM. 

napaMeTpMTe Ha MeTOflMTe 

EflHO ot ocHOBHMTe npaBM/ia 3a noflpefl6a Ha napaMeTpMTe Ha MeTOflMTe e 
ochobhmat m/im ochobhuto napaMeTpM fla ca ntpBu. npuMep: 

public void archive ( PersonData person, boolean persistent) { 



06paTHOTO 6m 6m/io aocto no-o6"bpKBaiuo: 



public void archive (boolean persistent, PersonData person) { 
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flpyro ochobho npaBM.no e MMeHaTa Ha napaMeTpMTe fla ca cMnc/ieHM. HecTa 
rpeiuKa, oco6eHo npn Java, e MMeHaTa Ha napaMeTpMTe fla 6"bflaT cB"bp3aHM c 
MMeHaTa Ha TunoBeTe mm. ripMMep: 



public void archive ( PersonData personData) { 
BMeCTO HMIflO He3Ha4eiJ40TO MMe personData ( KOeTO HOCM MHCjDOpMaLlMfl eflMH- 

CTBeHO 3a TMna), MO>KeM fla M3no/i3BaMe no-flo6po MMe (TaKa e flocra no-acHO 
kom tohho o6eKT apxMBMpaMe) : 

public void archive ( PersonData loggedUser) { 



Ako MMa MeTOflM c noflo6HM napaMeTpM, THXHaTa noflpefl6a Tpa6Ba fla e koh- 
CMCTeHTHa. ToBa 6m HanpaBM.no KOfla mhoto no-/ieceH 3a 4eTeHe: 



public void archive ( PersonData person, boolean persistent) { 
// . . . 

} 

public void retrieve (PersonData person, boolean persistent) { 
// . . . 

} 



Ba>KHO e fla HAMa napaMeTpM, komto He ce M3no/i3BaT. Te caMO MoraT fla 
noflBeflaT no/i3BaTe/ifl Ha to3m koa. 

llapaMeTpMTe He Tpa6Ba fla ce M3no/i3BaT m KaTo pa6oTHM npoMeH/iMBM - He 
Tpfl6Ba fla MOflMcjjMUMpaT. Ako MOflMcjjMUMpaTe napaMeTpMTe Ha MeTOflMTe, 
KOfltT cTaBa no-TpyfleH 3a 4eTeHe m ziorMKaTa My - no-TpyflHa 3a npocneflfl- 
BaHe. BMHarM MO>KeTe fla flecfiMHMpaTe HOBa npoMeH/iMBa BMecTO fla npoMe- 
HHTe napaMeTbp. necTeHeTO Ha naMeT He e onpaBflaHMe b to3m cueHapMM. 

HeoHeBMflHMTe flonycKaHMa Tpa6Ba fla ce flOKyMeHTMpaT. HanpMMep MepHaTa 
eflMHMua npM noflaBaHe Ha 4Mc/ia. HanpMMep, aKO MMaMe MeTOfl, komto m3hmc- 
jiflBa KocMHyc ot flafleH "brb/i, Tpa6Ba fla flOKyMeHTMpaMe fla/iM "brb/i"bT e b 
rpaflycM m/im b paflMaHM, aKO TOBa He e oneBMflHO. 

BpoflT Ha napaMeTpMTe He Tpa6Ba fla HaflBMiuaBa 7. ToBa e cneuMa/iHO, 
MarM^ecKo 4mc/io. floKa3aHo e, <-\e 40BeiuK0T0 cb3HaHMe He Mo>Ke fla c/ieflM 
noBene ot oko/io 7 Heifla eflHOBpeMeHHo. Pa36Mpa ce, Ta3M npenoptKa e caMO 
3a opMeHTMp. noH^Kora ce Ha/iara fla npeflaBaTe m mhoto noBe^e napaMeTpM. 
B T3K"bB c/iynaM ce 3aMMc/ieTe fla/iM He e no-flo6pe fla vv\ npeflaBaTe KaTO 
HflKaKtB K/iac c mhoto no/ieTa. HanpMMep aKO MMaTe MeTOfla addstudent(...) c 
15 napaMeTbpa (MMe, aflpec, ko HTa ktm m ome mhoto flpyrM), MO>KeTe fla 
HaMa/iMTe napaMeTpMTe My KaTo noflaBaTe rpynM norw-\ecKv\ cB"bp3aHM napa- 
MeTpM KaTO Knac, npMMepHO TaKa: addStudent (personalData, contacts, 
universityDetails) . BceKM ot HOBMTe 3 napaMeTbpa me cbAtpwa no 
HAKo/iKo no/ieTa m naK me ce npexBtp/ia cbiuaTa MHcfiopMauMfl, ho b no-JieceH 
3a Bi33npMeMaHe bma. 
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noi-mKora e /iorn4ecKM no-n3fl"bp>KaHO BMecTo efli/m o6eKT Ha MeTOfla fla ce 
noflaflaT caMO eflHO v\nv\ hhkojiko HeroBM nonera. ToBa me 3aBncn Hatf-Be^e 
ot TOBa fla/in MeTOfltT Tpa6Ba fla 3Hae 3a cbmecTByBaHeTO Ha T03M o6eKT v\nv\ 
He. HanpuMep MMaMe MeTOfl, komto M34nc/iflBa cpeflHua ycnex Ha flafleH 
CTyfleHT - calcAverageResults (Student s) . l~l0He>Ke ycnexvr ce M34MC/iflBa 
ot oueHKMTe Ha CTyfleHTa m ocTaHa/iMTe My flaHHM ha nibt 3Ha4eHne, e no- 
flo6pe BMecTo Student fla ce npeflaBa KaTO napaMerbp cni/icbK ot ouchkm. 
TaKa MeTOfl"bT npnfl06nBa BMfla calcAverageResults (List<Mark>) . 

npaBM/iHO M3no/i3BaHe Ha npoMemiMBUTe 

B to3m naparpadp me pa3meflaMe hakojiko flo6pn npaKTMKM npn noKannara 
pa6oTa c npoMeH/iMBM. 

Bp-butaHe Ha pe3y/iTaT 

KoraTo Bp^maMe pe3y/iTaT ot MeTOfl, tom Tpa6Ba fla ce 3ana3M b npoMeH/iMBa 
npeflu fla ce BtpHe. C/ieflHMAT npuMep He Ka3Ba KaKBo ce Bp^ma KaTO 
pe3y/iTaT: 



return days * hoursPerDay * ratePerHour; 



l~lo-flo6pe 6m 6m/io TaKa: 



int salary = days * hoursPerDay * ratePerHour; 
return salary; 



MMa hakojiko npn4MHM fla 3ana3BaMe pe3y/iTaTa npeflu fla ro bmamm. EflHaTa 
e, ne TaKa flOKyMeHTupaMe KOfla - no MMeTO Ha flont/iHMTe/iHaTa npoMeH/iMBa 
CTaBa flCHO KaKBO T04H0 BptmaMe. flpyraTa npn^nHa e, <-\e KoraTo fle6"brBaMe 
nporpaMaTa, me MO>KeM fla a cnpeM b MOMeHTa, b komto e M34nc/ieHa 
BptmaHaTa ctomhoct m me MOweM fla npoBepuM fla/in e KopeKTHa. TpeTaTa 
npn4MHa e, <-\e M36arBaMe cnoKHMTe M3pa3M, komto noHHKora MO>Ke fla ca 
HflKo/iKO pefla fl"b/irn v\ 3an/ieTeHM. 

npMHMMflM npM HHML4Ma/1M3MpaHe 

B Java BCM4KM 4/ieH-npoMeH/iMBM b K/iacoBeTe ce kiHkiL(kia/iki3kipaT aBTOMa- 
tm4ho ome npn fleicnapupaHe (3a pa3/iMKa ot C/C++). ToBa ce M3B"bpujBa ot 
Bi/ipTya/iHaTa MaiunHa. TaKa ce M36arBaT rpeiuKM c HenpaBM/iHO MHML4na/iM3M- 
paHa naMeT. Bcm^km npoMeH/iMBM, co^emn o6eKTM (reference type variable) 

Ce MHML4Ma/lM3MpaT C null, a BCM4KM npMMMTMBHM TunoBe - c 0 (false 3a 
boolean). 

KoMnmiaTopvr 3afl"b/i>KaBa bcm^km /iOKa/iHM npoMeH/iMBM b KOfla Ha eflHa 
nporpaMa fla 6"bflaT MHML4Ma/iM3MpaHM M3pn4H0 npeflu ynoTpe6a, MHa^e Bp^ma 
rpeiuKa npn KOMni/mau,i/ifl. Eto eflMH npuMep, komto me npeflM3BMKa rpewKa 
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npn KOMnn/iaunfl, 3amoTo ce npaBM onuT 3a M3no/i3BaHe Ha HenHML4na/iM3M- 
paHa npoMeH/iMBa: 



int value; 

System. out .println (value) ; 



ripn onnT3a KOMnn/iaunfl ce Bp^ma rpewKa Ha BTopi/m pe,q: 



/> j a vac 


Program. 


j ava 


Program. 


j ava : 1 1 


variable value might not have been initialized 






System. out .println (value) ; 

A 


1 error 







Eto ome eflMH Ma/iKO no-cno>KeH npi/iMep: 



int value; 
if (<conditionl>) { 
if (<condition2>) { 
value = 1; 

} 

} else { 

value = 2; 

} 

System. out .println (value) ; 



3a macTue KOMnmiaTopvr e fl0CTarb4H0 m HTe/i m re HTe h m xBama noflo6HM 
"Heflopa3yMeHMfl" - othobo cbmaTa rpewKa. 

3a6e/ie>KeTe cneflHaTa oco6eHOcr: aKO cjiokmm else Ha B/iOKeHMH if b 
ropHMfl KOfl, bcm4ko me ce KOMnn/inpa. KOMnmiaTopvr npoBepaBa bcm^km 
B"b3Mo>KHM nvn/ima, no komto M0>Ke fla MMHe M3n"b/iHeHneT0 m aKO npn BCeKM 
eflMH ot Tax kiNia MHML4Ma/iM3aunfl Ha npoMeH/iMBaTa, tom He Bp"biua rpeiuKa v\ 
npoMeH/iMBaTa ce MHMUMa/iM3Mpa npaBM/iHO. 

flo6paTa npaKTMKa e bcm^km npoMeH/iMBM fla ce MHnuna/insnpaT M3pn4H0 ome 
npn fleicnapupaHe: 



int value = 0; 
Student intern = null; 



II h ii u h a/i 113 m pa He Ha h/ish-iipomsh/imbm Ha o6sktm 

Hhkoi/i o6eKTM, 3a fla 6"bflaT npaBM/iHO kiHkiL(kia/iki3kipaHki, Tpa6Ba fla MMaT 
ctomhoctm Ha noHe H3K0/1K0 TexHM no/ieTa. HanpuMep o6eKT ot ™n HoBeK, 
Tpa6Ba fla MMa ctomhoct Ha no/ieTaTa "MMe" v\ "cjDaMM/iMfl". ToBa e npo6/ieM, ot 
komto KOMni/i/iaTopvr He MO>Ke fla hm ona3M. 

EflMHMAT Ha^MH fla 6"bfle peiueH to3m npo6/ieM e fla ce npeMaxHe kohctpyk- 
ToptT no noflpa36npaHe (KOHcrpyKTopvr 6e3 napaMeTpn) v\ Ha HeroBO macto 
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fla ce c/io>KaT eflMH v\nv\ hhkojiko KOHCTpyKTopa, komto no/iy^aBaT flocTaTb4HO 
flaHHM (BtB cjDopMaTa Ha napaMeTpn) 3a npaBM/iHOTO MHMLiMa/iM3MpaHe Ha 

CbOTBeTHMfl 06eKT. 

ToBa peiueHne, ko/ikoto m fla e ,qo6po, npoTMBope^n Ha eflHa ot ocHOBHMTe 
flupeKTMBM Ha JavaBeans cneuncJjMKauMflTa, a mmchho BceKM o6eKT fla MMa 
KOHCTpyKTop no noflpa36npaHe. npuHMHaTa 3a noflo6HO M3MCKBaHe e, <-\e 
JavaBeans o6eKTMTe ca HanpaBeHM TaKa, <-\e fla MoraT fla ce M3no/i3BaT aBTO- 
MaTM4H0 ot pa3/iM4HM 6n6/inoTeKM. JlMncaTa Ha KOHcrpyKTop no noflpa36n- 
paHe 6m nonpe^n/ia Ha Te3M MHCTpyMeHTM fla cb3flaBaT 6"bp30 v\ necno Ta km Ba 

06eKTM. 

Ta3M flupeKTMBa He ce cna3Ba BMHarn, ho craBa no-nonynapHa 3apaflM Bee 
noBe^e hobm MHCTpyMeHTM 3a aBT0MaTM4Ha pa6oTa c o6eKTM. HanpuMep 
noc/ieflHaTa 6n6/inoTeKa b Java 6 3a pa6oTa c ye6 yc/iyrn - JAX-WS - MMa 

nOfl06HO M3MCKBaHe. 

PeweHi/ie 6m 6m/io BceKM, komto no/i3Ba TaKMBa o6eKTM, fla npoBepaBa 3a 
nt/iHOTaTa Ha Te3M o6eKTM (nomeflHeTe ceKUMaTa 3a 3amMTHo nporpaMMpaHe ) 
m/im o6eKTMTe fla npeflOcraBHT MeTOfl, komto npoBep^Ba TOBa. 

fleK/iapkipaHe Ha npoMGH/iMBa b 6/iOK/MeTOA 



CbmacHo KOHBeHUMATa 3a nMcaHe Ha koa Ha Sun, eflHa npoMeH/iMBa Tpa6Ba 
fla ce fleK/iapMpa b Ha^a/iOTO Ha 6/iOKa mjim thjioto Ha MeTOfla, b komto ce 
HaMMpa: 



static int archive () { 

int result = 0 ; 


// 


beginning 


of 


method body 


if ( <condition>) { 
int result = 0; 
// . . Code . . . 

} 

} 


// 


beginning 


of 


"if" block 



MsK/iKjLieHMe npaBAT npoMeH/iMBMTe, komto ce fleicnapMpaT b MHMUMa/iM3M- 
paiflaTa 4acT Ha for u,MKbJia: 



for (int i = 0 ; i < data. length; i++) { .. . 



l~l0Be4eT0 flo6pM nporpaM mctm npeflno^MTaT fla fleicnapMpaT eflHa npoMeH/iMBa 

MaKCMMa/lHO 6/1M30 flO MflCTOTO, Ha KOeTO Tfl Lfle 6"bfle M3nO/13BaHa M no T03M 

Ha^MH fla HaMa/iflT HeMHMa >kmbot (nomeflHeTe cneflBamMa naparpacp ) m 
cbiueBpeMeHHO B"b3M0>KH0CTTa 3a rpeiuKa. T03M noflxofl e npenop"b4MTe/ieH 
npefl KOHBeHUMATa Ha Sun. 
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06XBaT, >KMBOT, 3KTMBHOCT 

noHsiTneTO o6xBaT Ha npoMeH/iMBa (variable scope) BCbinHocr oni/icBa 
ko/iko "M3BecTHa" e eflHa npoMeH/iMBa. B Java th M0>xe fla 6"bfle (noflpefleHM b 
HM3xoflfliM pefl) cTaTMMHa npoMeH/iMBa, 4/ieH-npoMeH/iMBa (Ha K/iac) v\ no- 
Ka/iHa npoMeH/iMBa (b m eTOfl) . 

Kojikoto no-ro/iflM e o6xBaTbT Ha flafleHa npoMeH/iMBa, To/iKOBa no-ro/iflMa e 
B"b3M0>KH0CTTa HAKOM fla ce o6Bi3p>Ke c Hea m TaKa fla yBe/iM4M cboh coupling, 
KoeTO He e xy6aB0. C/ieflOBaTe/iHO o6xBarbT Ha npoMeH/iMBMTe Tpa6Ba fla e 

B"b3M0>KH0 HaM-Ma/l"bK. 

flo6"bp noflxofl npn pa6oTaTa c npoMeH/iMBM e ntpBOHaLia/iHO Te fla ca c mmhm- 
Ma/ieH o6xBaT. npn Heo6xoflMMOCT tom fla ce pa3LunpflBa. TaKa no ecTecTBeH 
Ha^MH BCflKa npoMeH/iMBa no/iy^aBa Heo6xoflMMMfl 3a pa6oTaTa v\ o6xBaT. Ako 
He 3HaeTe KaKbB o6xBaT fla no/i3BaTe, 3ano4BaMTe ot private v\ npn Hy>Kfla 
npeMMHaBaMTe KbM protected v\nv\ public. 

CTaTM4HMTe npoMeH/iMBM e HaM-flo6pe fla ca BMHarn private v\ flocrbnvr ao 

TAX fla CTaBa KOHTpO/lMpaHO, 4pe3 M3BMKBaHe Ha nOflXOflfllflM MeTOflM. 

Eto eflMH npuMep 3a jioluo ceMaHTM4Ho o6B"bp3BaHe etc craTkiMHa npoMeH- 
/lMBa - y>KacHO .noma npaKTMKa: 



public class Globals { 

public static int state = 0; 

} 

public class Genious { 

public static void printSomething ( ) { 
if (Globals . state == 0) { 

System . out .print In ( "Hello . " ) ; 
} else { 

System . out .print In ( "Good bye . " ) ; 

} 

} 

} 



Ako npoMeH/iMBaTa state 6eiue flect)MHMpaHa KaTO private, TaKOBa o6B"bp3- 
BaHe HAMaiue fla Mowe fla ce HanpaBM, noHe He flupeKTHO. 

flnana30H Ha aKTHBHOCT (span) e cpeflHMAT 6poM /imhmm Me>K,qy o6p"bme- 
HMATa K"bM flafleHa npoMeH/iMBa. Tom 3a buck ot rbCTOTaTa Ha peflOBeTe koa, b 
komto Ta3M npoMeH/iMBa ce M3no/i3Ba. flnana30H"bT Ha npoMeH/iMBMTe Tpa6Ba 
fla e MMHMMa/ieH. no Ta3M npkmkma npoMeH/ii/iBi/rre Tpa6Ba fla ce fleK/iapupaT 
m MHML4Ma/iM3npaT bt^mokho HaM-6/iM3KO flo MACTOTO Ha ntpBaTa mm yno- 
Tpe6a, a He b Ha^a/ioTO Ha flafleH MeTOfl v\nv\ 6/iok. Eto eflMH npuMep 3a 
HenpaBM/iHO M3no/i3BaHe Ha npoMeH/iMBM (m3/imijjho to/iam flnana30H Ha 

aKTMBHOCT): 
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int count; 

int [ ] numbers = new int[100] ; 
for (int i=0; i<numbers . length; i++) { 
numbers [ i] = i ; 

} 

count = 0; 

for (int i=0; i<numbers . length/2 ; i++) { 
numbers [i] = numbers [i] * numbers [i]; 

} 

for (int i=0; i<numbers . length; i++) { 
if (numbers [i] % 3 == 0) { 
count++; 

} 

} 

System. out .println (count) ; 



B T03M npi/iMep npoMeH/iMBaTa count c/iy>KM 3a npe6poaBaHe Ha 4nc/iaTa, 
komto ce fle/iflT 6e3 ocTarbK Ha 3 m ce i/i3no/i3Ba caMO b noc/ieflHua for 
UMhCb/i. Th e flecfiMHupaHa m3/imijjho paHO v\ ce MHnuna/insupa mhoto npeflu fla 
MMa Hy>Kfla ot MHnuna/iMsauMflTa. Ako Tpa6Ba fla ce npepa6oTM to3m koa, 3a 
fla ce HaMa/in flnana30H"bT Ha aKTMBHOCT Ha npoMeH/iMBaTa count, tom me 
flo6ne c/ieflHMfl bma: 



int [ ] numbers = new int[100]; 
for (int i=0; i<numbers . length; i++) { 
numbers [ i] = i ; 

} 

for (int i=0; i<numbers . length/2 ; i++) { 
numbers [i] = numbers [i] * numbers [i]; 

} 

int count = 0; 

for (int i=0; i<numbers . length; i++) { 
if (numbers [i] % 3 == 0) { 
count++; 

} 

} 

System. out .println (count) ; 



>Kmbot (lifetime) Ha eflHa npoMeH/iMBa e o6eMvr Ha KOfla ot rrbpBOTo flo 
noc/ieflHOTO v\ pecjjepupaHe b flafleH MeTOfl. B Ta3M flecjDMHuunfl MMaMe 
npeflBMfl caMO /lOKa/iHM npoMeH/iMBM, noHe>Ke 4/ieH-npoMeH/iMBMTe >KMBesT 
flOKaTO cbiuecTByBa K/iacvr, b komto ca flecjjuHnpaHM, a cTaTM4HMTe npoMeH- 
/imbm - flOKaTO cbiuecTByBa BnpTya/iHaTa MaiunHa. 

Ba>KHO e nporpaMMCTbT fla c/ieflu Kbfle ce M3no/i3Ba flafleHa npoMeH/iMBa, 
HeMHMAT flnana30H Ha aKTMBHOCT m nepnofl Ha >kmbot. Ochobhoto npaBM/io e 
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fla ce Han pa bat o6xBarbT, >k m BOTbT m aKTMBHOCTra Ha npoMeH/iMBMTe ko/ikoto 
ce MO>Ke no-Ma/iKM. OTTOBa cneflBa eflHO Ba>KHO npaBM/io: 



fleK/iapMpaMTe /lOKa/IHMTe npOMeH/lMBM B~b3MO>KHO Hafi-KTaC- 

, V\ ho, HenocpeflCTBeHo npeflu fla m M3no/i3BaTe 3a irbpBM ntT, 
m m MHMUMa/iM3npaMTe 3aeflHO c fleK/iapaukmTa mm. 



npoMeH/iMBMTe c no-ro/iflM o6xBaT m no-flt/rbr >kmbot, Tpa6Ba fla MMaT no- 
on i/icaTe/iHM MMeHa, npuMepHO totaistudentsCount. npn^nHaTa e, <-\e re me 
6"bflaT M3no/i3BaHM Ha noBene MecTa m 3a no-fl"b/iro BpeMe i/i 3a KaKBo c/iy>KaT 
HflMa fla 6"bfle hcho ot KOHTeKCTa. npoMeH/iMBMTe c >kmbot hakojiko pefla 
MoraT fla 6"bflaT c KpaTKO v\ npocTO MMe, npuMepHO count. Te HsiMaT Hy>K,qa ot 
fl"b/irn m onucaTe/iHM MMeHa, 3aifl0T0 TexHMAT cMi/icb/i e aceH ot KOHTeKCTa, b 
komto ce M3no/i3BaT, a T03M ko HTe kct e TBtpfle Ma/i"bK (HflKoriKO pefla), 3a fla 

MMa flByCMMC/lMfl. 

Pa6oTa c npoMeH/iMBM - ome npaBM/ia 

EflHa npoMeH/iMBa Tpa6Ba fla ce M3no/i3Ba caMO 3a eflHa u,en. ToBa e mhoto 
Ba>KHO npaBM/io. M3BMHeHHflTa, <-\e aKO ce npen3no/i3Ba eflHO npoMeH/iMBa 3a 
HAKo/iKO ue/in ce nee™ Ha naMeT, b o6iflMfl c/iyMatf He ca flo6po onpaBflaHne. 
Ako eflHa npoMeH/iMBa ce no/i3Ba 3a hako/iko cbBceM pa3/iM4HM u,env\, KaKBO 
MMe me m flafleM? HanpuMep, aKO eflHa npoMeH/iMBa ce M3no/i3Ba fla 6pon 

CTyfleHTM M B HflKOM C/iyMakl TeXHMTe OUeHKM, TO KaK Lfle ^ KP"bCTMM : count, 
students Count, marksCount M/1M StudentsOrMarksCount? 



f1o/i3BaMTe eflHa npoMSH/iMBa caMO 3a eflHa eflMHCTBeHa uen. 
klHane HnMa fla MOweTe fla m flafleTe noflxoflniijo MMe. 



HnKora He Tpa6Ba fla MMa npoMeH/iMBM, komto He ce M3no/i3BaT. B TaK"bB 
c/iy^aM taxhoto flecfiMHMpaHe e 6m/io 6e3CMnc/ieH0. 3a macTue cepno3HMTe 
cpeflu 3a pa3pa6oTKa Ha Java npmioweHMfl (HanpuMep Eclipse, ho m He caMO) 
M3flaBaT npeflynpe>KfleHne 3a noflo6HM "HepeflHOCTn". 

Tpa6Ba fla ce M36arBaT v\ npoMeH/iMBM etc ckpi/ito 3Ha4eHne. HanpuMep nemo 
e ocTaBM/i npoMeH/iMBaTa x, 3a fla 6"bfle BMflflHa ot Mmtko, komto Tpa6Ba fla ce 
ce™ fla MMn/ieMeHTupa ome eflMH MeTOfl, b komto me a no/i3Ba. 

npaBM/iHO M3no/i3BaHe Ha M3pa3M 

ripn pa6oTaTa c M3pa3M MMa eflHO mhoto npocro npaBM/io: He no/i3BaMTe 

CJIOKHM M3pa3M! C/10>KeH M3pa3 HapM4aMe BCeKM M3pa3, KOMTO M3B"bpLUBa 

noBe^e ot eflHO p,ev\CTBv\e. Eto npuMep 3a cno>KeH M3pa3: 



for (int i=0; i<xCoord . length; i++) { 
for (int j=0; j <yCoord . length; j++) { 
matrix [i ] [ j ] = 
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matrix [xCoord [ f indMax ( i) +1 


] [yCoord [findMin (i) +1] ] * 


} 

} 


matrix [y Coord [ f indMax ( i) +1 


] [xCoord[ findMin (i) +1] ] ; 



B npuMepHMfl koa MMaMe c/io>kho M34Mc/ieHne, KoeTo 3an"b/iBa flafleHa 

MaTpMLia CnpflMO HflKaKBl<1 kl3MklC/ieHklfl B"bpxy HflKaKBM KOOPflMHaTM. BCbLflHOCT 

e mhoto TpyflHO fla ce Kawe KaKBO to^ho ce c/iyMBa, 3amoTO e M3no/i3BaH 

C/10>KeH M3pa3. 



MMa mhoto npn^MHn, 3apaflM komto Tpa6Ba fla M36arBaMe M3no/i3BaHeTO Ha 
c/iokhm M3pa3M KaTO b npi/iMepa no-rope, me M36ponM hakom otthx: 

- Koflvr TpyflHo ce 4eTe. B Haujua npuMep HAMa fla hm e ziecHO fla 
pa36epeM KaKBO npaBM to3m koa m fla/in e KopeKTeH. 

- KofltT TpyflHo ce noflfl"bp>Ka. noMnc/ieTe, KaKBO me hm crpyBa fla 
nonpaBMM rpewKa b to3m koa, aKo He pa6oTM KopeKTHo. 

- KoA"bT TpyAHo ce nonpaBa, aKO MMa AecfieKTM. Ako npuMepHnsiT koa no- 
rope AaAe Array IndexOutOfBoundsException, KaK Lfle pa36epeM M3B"bH 

rpaHMUMTe Ha kom to^ho MacuB cMe M3/ie3/in? ToBa MO>xe Aa e MacMBvr 

xCoord M/1M yCoord M/1M matrix, a kl3Jl M3a HeTO M3B13H Te3M MaCMBM MO>Ke 

Aa e Ha hakojiko MecTa. 

- Koavt TpyAHo ce Ae6"brBa. Ako HaMepuM rpewKa, KaK me Ae6"brHeM 
M3n"b/iHeHneT0 Ha T03M M3pa3, 3a Aa HaMepuM rpewKaTa? 

Bcmhkm Te3M npn4MHM hm noACKa3BaT, <-\e nucaHeTO Ha c/io>khm M3pa3M e 
BpeAHO m Tpa6Ba Aa ce M36arBa. BMecTO eAUH c/io>KeH M3pa3 MOweM Aa 
HanniueM hakojiko no-npocm M3pa3M v\ Aa rn 3anmueM b npoMeH/iMBM c 
pa3yMHM MMeHa. no to3m Ha^MH KOA"bT cTaBa no-npocT, no-aceH, no-/ieceH 3a 
MeTeHe v\ pa36npaHe, no-/ieceH 3a npoMHHa, no-zieceH 3a Ae6"brBaHe v\ no- 
zieceH 3a nonpaBHHe. HeKa cera npeHanmueM ropHna koa, 6e3 Aa M3no/i3BaMe 
c/io>khm M3pa3n: 



for (int i=0; i<xCoord . length; i++) { 
for (int j=0; j <yCoord . length; j++) { 

int maxStartlndex = f indMax (i) + 1; 

int minStartlndex = f indMax (i) - 1; 

int minXcoord = xCoord [minStartlndex] ; 

int maxXcoord = xCoord [maxStartlndex] ; 

int minYcoord = yCoord [minStartlndex] ; 

int maxYcoord = yCoord [maxStartlndex] ; 

matrix [i ] [ j ] = 

matrix [maxXcoord] [minYcoord] * 
matrix [maxYcoord] [minXcoord] ; 

} 

} 
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3a6e/ie>KeTe ko/iko no-npocT m aceiH cTaHa KOfla. HancTMHa, 6e3 fla 3HaeM 

KaKBO T04H0 M34MC/ieHMe M3B"bpiiJBa T03M KOA, me HM e TpyflHO fla ro 

pa36epeM, ho aKO HacTbnn M3K/iK) L ieHi'ie, necno me HaMepuM Ha kom pefl 
B"b3HM KBa m Mpe3 fle6"brepa Mo>KeM fla npoc/ieflMM 3aiuo ce no/iy^aBa v\ 
eBeHTya/iHO fla ro nonpaBMM. 



r\ He nmiieTe c/io>khm M3pa3M. Ha eflkiH pefl TpnGBa fla ce 
f\ M3Bi>piiiBa no eflHa onepauufi. klHane KOfltT CTaBa TpyfleH 3a 
MeTeHe, 3a noflflpt>>KKa, 3a Ae6t>rBaHe m 3a npoMUHa. 



M3no/i3BaHe Ha KOHcraHTM 

B flo6pe HanncaHMfl nporpaMeH koa He Tpa6Ba fla MNia "Man/mecKi/i 41/icna" v\ 
CTpuHroBe. TaKMBa Hapn^aMe bcm^km /lMTepa/in b nporpaMaTa, komto MMaT 

CTOMHOCT, pa3/lM4H0 OT 0, 1, -1, "" M null (C flpe6HM \A3Kn\0<-\eH\A9\) . 

3a fla o6achmm no-flo6pe KOHuenunaTa 3a M3no/i3BaHe Ha MMeHyBaHM koh- 
CTaHTM, me flafleM eflMH npuMep 3a koa, komto MMa Hy>Kfla ot npepa6oTKa: 



public class MathUtils { 

public static double calcCircleArea (double radius) { 
double area = 3.1415 92 06 * radius * radius; 
return area; 

} 

public static double calcCirclePerimeter (double radius) { 
double perimeter = 2 * 3.14159206 * radius; 
return perimeter; 

} 

public static double calcElipseArea (double axisl, 
double axis2) { 

double area = 3.14159206 * axisl * axis2; 
return area; 

} 

} 



B npuMepa M3no/i3BaMe Tpn nvm 4mc/ioto 3.14159206 (TT), KoeTO e noBTO- 
peHne Ha koa- Ako peiuuM Aa npoMeHMM TOBa <-\v\cno, KaTO ro 3ani/iLueM 
HanpuMep c no-ro/iflMa to^hoct, me Tpa6Ba Aa npoMeHMM nporpaMaTa Ha rpv\ 
MecTa. B"b3 h m KBa MAeflTa Aa AecfiMHupaMe TOBa <-\v\cno KaTO ctomhoct, kohto e 
r/io6a/iHa 3a nporpaMaTa v\ He MO>Ke Aa ce npoMeHa. Mmchho TaKMBa ctom- 
hoctm b Java ce AeicnapupaT KaTO MMeHyBaHM KOHCTaHTM no cneAHi/m Ha^MH : 



public static final double PI = 3.14159206; 
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Cnefl Ta3M fleicnapauMfl KOHCTaHTaTa pi e AOCTbrma ot ua/iaTa nporpaMa v\ 
MO>Ke fla ce no/i3Ba MHoroKpaTHO. npn Hy>K,qa ot npoMAHa npoMeHAMe caMO Ha 
eflHO Macro m npoMeHMTe ce 0Tpa3flBaT HaBCflKbfle. Eto KaK M3r/ie>Kfla Haujua 
npi/iMepeH K/iac Mathutils cnefl M3HacflHeT0 Ha 4mc/ioto 3.14159206 b koh- 
CTaHTa: 



public class Mathutils { 

public static final double PI = 3.1415 92 06; 

public static double calcCircleArea (double radius) { 
double area = PI * radius * radius; 
return area; 

} 

public static double calcCirclePerimeter (double radius) { 
double perimeter = 2 * PI * radius; 
return perimeter; 

} 

public static double calcElipseArea (double axisl, 
double axis2) { 

double area = PI * axisl * axis2; 
return area; 

} 



Kora fla M3no/i3BaMe kohcts htm? 

M3no/i3BaHeTO Ha KOHCTaHTM noMara fla M36erHeM M3no/i3BaHeTo Ha "Marn- 
4ecKM 4nc/ia" m cTpuHroBe b HaniMTe nporpaMM v\ no3BO/iflBa fla flafleM MMeHa 
Ha 4nc/iaTa m ctp m h ro BeTe , komto no/i3BaMe. B npeflxoflHua npuMep He caMO 
M36erHaxMe noBTopeHneTO Ha koa, ho m AOKyMeHTi/ipaxMe cfiaKTa, <-\e 4mc/ioto 
3.14159206 e BCbiflHOCT flo6pe M3BecTHaTa b MaTeMaTMKaTa KOHCTaHTa pi. 

KoHCTaHTM Tpa6Ba fla flecjDMHupaMe BMHarn, KoraTO MMaMe Hy>Kfla fla no/i3BaMe 

4MC/ia M/1M CMMBO/1HM HM30Be, 3a KOMTO He e 04eBMflH0 OT Kbfle MflBaT M KaK"bB 

e /iorn4ecKMflT mm cmmcwi. KoHCTaHTM e HopMa/iHO fla flecjjMHupaMe m 3a bcako 
4Mc/io m/im cuMBO/ieH hm3, komto ce no/i3Ba noBe^e ot BeflHi3>K b nporpaMaTa. 

Eto hakojiko TnnM4HM cMTyaunn, b komto Tpa6Ba fla no/i3BaTe MMeHyBaHM 

KOHCTaHTM: 

- 3a MMeHa Ha cfiaM/iOBe, c komto nporpaMaTa onepMpa. Te 4ecro Tpa6Ba 
fla ce npoMeHAT m 3aT0Ba e mhoto yflo6HO fla ca M3HeceHM KaTo koh- 
CTa htm b Ha^a/iOTO Ha nporpaMaTa. 

- 3a KOHCTaHTM, y^acTBaiflM b MaTeMaTM^ecKM cfiopMy/iM m npeo6pa3y- 
BaHMfl. flo6poTO MMe Ha KOHCTaHTaTa noflo6pflBa waHCbT npM 4eTeHe Ha 
KOfla fla pa36epeTe cMMCb/ia Ha 4)opMy/iaTa. 
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- 3a pa3Mepn Ha 6ycjDepn mjim 6/iOKOBe naMeT. Te3M pa3Mepn MO>Ke fla ce 
Ha/io>KM fla ce npoMei-mT m e yflo6HO fla ca M3HeceHM KaTo KOHCTaHTM. 
OcBeH TOBa M3no/i3BaHeTO Ha KOHcraHTaTa read_buffer_size BMecTO 
HAKaKBO Marn^ecKO <-\v\cno 8192 npaBM KOfla mhoto no-aceH v\ pa36n- 
paeM. 

Kora fla He M3no/i3BaMe KOHCTa htm? 

BtnpeKM, <-\e mhoto khmtm npenop"b4BaT bcm^km 4nc/ia m cmmbo/ihm HM30Be, 

KOMTO He Ca 0, 1, -1, "" M null fla 6"bflaT M3HaCflHM KaTO KOHCTaHTM, MMa 

hakom MSK/iro^eHMfl, b komto M3HacflHeT0 Ha KOHCTaHTM e BpeflHO. 3anoMHeTe, 
Me M3HacflHeT0 Ha KOHCTaHTM ce npaBM, 3a fla ce noflo6pM 4eTMM0CTTa Ha KOfla 
m noflflp"b>KKaTa My B"bB BpeMeTO. Ako M3HacaHeT0 Ha flafleHa KOHCTaHTa He 
noflo6paBa 4eTMM0CTTa Ha KOfla, HAMa Hy>Kfla fla ro npaBMTe. 

ETO HflKOM CMTyaUMM, B KOMTO M3HaCflHeT0 Ha TeKCT M/1M MarM4eCK0 4MC/10 

KaTO KOHCTaHTa e BpeflHo: 

- Ci3o6ifleHMfl 3a rpeiuKM m flpyrM cbo6meHMfl KbM noTpe6MTe/ia 
(npMMepHO "BtBefleTe MMeTO cm"): M3HacaHeT0 mm 3aTpyflHABa 4eTeHeT0 
Ha KOfla BMecTO fla ro y/iecHM. 

- SQL 3aflBKM (aKO M3nO/13BaTe 6a3M OT flaHHM, KOMaHflMTe 3a M3BJlM4aHe 

Ha MHcfiopMauMflTa ot 6a3aTa flaHHM ce rmuje Ha e3MKa SQL m npefl- 
CTaB/iflBa cTpMHr) . M3HacaHeT0 Ha SQL 3asi bkm KaTO KOHCTaHTM npaBM 
4eTeHeT0 Ha KOfla no-TpyflHO m He ce npenopt^Ba. 

- 3amaBMfl Ha 6yTOHM, flMa/i03M, MeHKrra m flpyrM kom noHeHTM ot 
noTpe6MTe/icKMfl MHTepcfieMc cbiflo He ce npenopt^Ba fla ce M3HacaT 
KaTO KOHCTaHTM, TbM KaTO TOBa npaBM KOfla no-TpyqeH 3a 4eTeHe. 

B Java cbiuecTByBaT 6m6/imot6km, komto noflnoMaraT MHTepHauM0Ha/iM3auMflTa 
m no3BO/iflBaT fla M3HacaTe cbo6meHMH 3a rpeiuKM, cbo6meHMH KbM noTpe6M- 
Te/ia m TeKCTOBeTe b noTpe6MTe/icKMa MHTepcjjeMc b cneuMa/iHM pecypcHM 
c|)aM/iOBe, ho TOBa He ca KOHCTaHTM. TaKtB noflxofl ce npenopt^Ba, aKO 
nporpaMaTa, kohto nMiueTe me Tpa6Ba fla ce MHTepHauM0Ha/iM3Mpa. 



kl3no/i3BaMTe MMeHyBaHM KOHCTaHTM, 3a fla M36ei~HeTe n3no/i- 
3B3H6TO m noBTapjiHeTO Ha MarnnecKM nuc/ia m CTpimroBe b 
KOfla m HaM-Bene, 3a fla noflo6pnTe HeroBaTa hcthmoct. Ako 

BlaBOKflaHeTO Ha MM6HyB3Ha KOHCTaHTa 3aTpyflHflBa HeTM- 

MocTTa Ha nporpaMaTa, no-no6pe ocTaBeTe tbi>pao 3anafle- 

HaTa CTOMHOCT B KOfla! 



npaBM/iHO M3no/i3BaHe Ha KOHcrpyKujiiMTe 3a 
ynpaB/ieHne 

KoHCTpyKUMMTe 3a ynpaB/ieHMe ca uMK/iMTe m yc/iOBHMTe KOHCTpyKUMM. Cera 
me pa3r/ieflaMe flo6pMTe npaKTMKM 3a npaBM/i hoto mm M3no/i3BaHe. 
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n pa b mi ho M3no/i3BaHe Ha yc/iOBHM kohctpykljmm 

Yc/iobhh KOHCTpyKUMM b Java ca if-eise onepaTopnTe m switch-case 
onepaTopnTe. 

ripn if-eise BMHarn e 6mio flo6pa npaKTMKa ta/ioto Ha ra3v\ yc/ioBHa 
KOHCTpyKunfl fla ce orpawfla c K"bflpaBi/i cko6m: 

if (condition) { 
} else { 

} 



CKo6nTe, pa36npa ce, MoraT fla ce nponycHaT, ara MMa caMO no eflMH onepa- 
Top b th/ioto Ha KOHCTpyKunflTa, ho TOBa e onacHO, 3aiuoTO npn rpeiuHO 
cfiopMaTMpaHe i/i flo6aBHHe Ha florrb/iHHTe/ieH onepaTop Ha nptB norjiefl MO>xe 
fla M3r/ie>Kfla, Me m flBaTa ca b yc/iOBHaTa KOHCTpyKuna, ho fla He ca: 



if (condition) 
doSome thing ( ) ; 
doSomethingElse ( ) ; 

doDif f erentThing ( ) ; 



B T03M npuMep BTopuflT MeTOfl He e b yc/iOBHaTa KOHCTpyKuna, ho Ha nptB 
nor/iefl M3r/ie>Kfla, Me e b Hea. 

ripn switch-case KOHCTpyKUMMTe BMHarn ce npenop"b4Ba fla ce M3no/i3Ba 
break c/iefl Kpafl Ha BCflKa case KOHCTpyKUMfl. JlnncaTa Ha break MO>Ke fla 
flOBefle flo mhoto rpeiuKM. 

KaK"bB 6m 6mi pe3y/iTaTbT Ha cneflHi/m npi/iMep? 



int value = 1; 
switch (value) { 
case 1 : 

System . out .print In ( "One" ) ; 
case 2 : 

System . out .print In ( " Two" ) ; 
case 3 : 

System . out .print In (" Three" ) ; 
default: 

System . out .print In ( "default" ) ; 

} 



Pe3y/iTaTbT Ma/iKO Heo^aKBaHO e: 



One 
Two 
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Three 
default 



npn4MHaTa e, 4e HaKpaa Ha BceKM case i-mMa break. Koflvr Tpa6Ba fla 
M3r/ie>Kfla TaKa: 



int value 


= 1; 


switch (value 


) { 


case 1 : 






System . 


out . 


println ( "One" ) ; 


break; 






case 2 : 






System . 


out . 


println ("Two" ) ; 


break; 






case 3 : 






System . 


out . 


println ("Three" ) ; 


break; 






default: 






System . 


out . 


println ( "default" ) ; 


break; 

} 







npenop"b4Ba ce default ceKunaTa BMHarn fla e nocneflHa, HaM-OTflo/iy. 

fl"b/i6oKOTO B/iaraHe Ha if-KOHCTpyKunn e noma npaKTMKa, 3aiflOTo npaBM KOfla 
c/io>KeH m TpyfleH 3a 4eTeHe. Eto eflMH npuMep: 



if (maxElem != Integer .MAX_ VAL UE) { 
if (arr[i] < arr [i + 1] ) { 

if (arr[i + 1] < arr[i + 2]) { 
if (arr[i + 2] < arr[i + 3]) { 

maxElem = arr[i + 3]; 
} else { 

maxElem = arr[i + 2]; 

} 

} else { 

if (arr[i + 1] < arr[i + 3]) { 
maxElem = arr[i + 3]; 

} else { 

maxElem = arr[i + 1] ; 

} 

} 

} else { 

if (arr [i] < arr [i + 2 ] ) { 

if (arr[i + 2] < arr[i + 3]) { 

maxElem = arr[i + 3]; 
} else { 

maxElem = arr[i + 2]; 

} 



812 BtBefleHne b nporpaMnpaHeTO c Java 



1 else \ 






if ( rir v r i 1 


< arr [ i 


+ 31) f 


maxElem 


= arr [ i 


+ 3] ; 


} else { 






maxElem 


= arr [i] 


r 


} 






} 






} 






} 







T03M KOfl e Harrb/iHO He^eTHM. npn^nHaTa e, <-\e MMa npeKa/ieHO fl"b/i60K0 
B/iaraHe Ha if KOHCTpyKUMMTe eflHa b flpyra. 3a fla ce noflo6pn 4eTMMocTra 
Ha T03M KOfl, MO>Ke fla ce BtBeflaT eflMH v\nv\ hako/iko MeTOfla, b komto fla ce 
M3Hece nacT ot c/io>KHaTa ziornKa. Eto KaK MO>Ke fla ce npepa6oTM KOfla, 3a fla 
ce HaMa/in B/io>KeHOCTTa Ha yc/iOBHMTe kohctpykumm m fla CTaHe no-pa36n- 
paeM: 



if (maxElem != Integer .MAX_VALUE ) { 
maxElem = findMax (arr , i); 

} 

private static int findMax (int [ ] arr, int i) { 
if (arr [i] < arr [i + 1 ] ) { 

int maxElem = max(arr[i + 1], arr[i + 2], arr[i + 3] ) ; 
return maxElem; 
} else { 

int maxElem = max(arr[i] , arr[i + 2], arr[i + 3] ) ; 
return maxElem; 

} 

} 

private static int max (int i, int j, int k) { 

if (i < j) { 

int maxElem = max{j, k) ; 

return maxElem; 
} else { 

int maxElem = max(i, k) ; 

return maxElem; 

} 

} 

private static int max (int i, int j) { 
if (i < j) { 
return j ; 
} else { 
return i; 

} 

} 
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M3HacflHeT0 Ha 4acr ot KOfla b OTfle/ieH MeTOfl m HaM-/iecHMfl m edpeKTi/iBeH 
HannH fla ce HaMa/in B/io>KeHOCTTa Ha rpyna yc/iOBHM kohctpykumm, KaTO ce 
3ana3M /iorM4ecKMflT mm cmmcwi. 

n pa b mi ho M3no/i3BaHe Ha mmkjim 

ripaBM/iHOTo M3no/i3BaHe Ha pa3/iM4HMTe kohctpykumm 3a umk/im e ot 3Ha4e- 
Hue npn c"b3flaBaHeT0 Ha KaMecTBeH codrryep. B c/ieflBaiunTe naparpadpw me 
ce 3ano3HaeM c hakom npuHunnn, komto hm noMaraT fla onpefle/iMM Kora m 
KaKfla i/i3no/i3BaMe onpefle/ieH bma umki^/i. 

M36npaHe Ha noaxoflqm bma umki>/i 

Ako b flafleHa cuTyauna He mokcm fla peiuuM fla/in fla M3no/i3BaMe for, while 
v\nv\ do-while unKb/i, MOweM ziecHO fla peiuuM npo6/ieMa, npnfl"bp>KaMKM ce 
KbM c/ieflBaiflMTe npuHunnn: 

Ako ce HywflaeM ot umcb/i, komto fla ce M3n"b/iHM onpefle/ieH 6poM nvm, to e 
flo6pe fla M3no/i3BaMe for umcb/i. T03M uMKb/i ce M3no/i3Ba b npocTM c/iy^an, 
KoraTO He ce Ha/iara fla npeKbCBaMe M3n"b/iHeHneT0. npn Hero oifle b Ha^a- 
/ioto 3aflaBaMe napaMeTpi/rre Ha uMKb/ia v\ b o6iflMfl c/iy^aM, b thjioto He ce 
rpn>KMM 3a KOHTpo/ia My. CTOMHocira Ha 6poa4a B"bTpe b thjioto Ha uMKb/ia He 
Tpa6Ba fla ce npoMeHH. 

Ako e Heo6xoflMMO fla c/ieflMM HAKaKBM ycnoBi/m, npn komto fla npeKpaTMM 
M3n"b/iHeHneT0 Ha uMKb/ia, ToraBa BepoaTHo e no-flo6pe fla M3no/i3BaMe while 
UMK"b/i. while ukucb/ivr e noflxoflflifl b c/iy^an, KoraTO He 3HaeM ko/iko to^ho 
nvm Tpa6Ba fla ce M3n"b/iHM thjioto uMKb/ia. npn Hero M3n"b/iHeHneTo 
npofl"b/i>KaBa, flOKaTO He ce flOCTurHe flafleHO yc/iOBue 3a Kpafi. Ako MMaMe 
Ha/inue npeflnocTaBKMTe 3a M3no/i3BaHe Ha while umkb/i, ho MCKaMe fla CMe 
curypHM, <-\e thjioto me ce M3n"b/iHM noHe BeflH"b>K, to b TaK"bB c/iy^aM Tpa6Ba 
fla M3no/i3BaMe do-while uMKb/i. 

He B/iaraiiTe mhoto umk/im 

KaKTO m npn yc/iOBHMTe KOHCTpyKunn, m npn unK/iMTe e /lOLua npaKTMKa fla 
MMaMe fl"b/i6oKO B/iaraHe. fl"b/i6oKOTO B/iaraHe o6mkhob6ho ce no/iynaBa ot 
ro/iflM 6poM umk/im m yc/iOBHM KOHCTpyKunn, nocTaBeHM eflHa b flpyra. ToBa 
npaBM KOfla c/io>KeH v\ TpyqeH 3a 4eTeHe v\ noflflP"b>KKa. TaKbB koa necno MO>Ke 
fla ce noflo6pn, KaTO ce OTfle/in nacT ot jiorMKaTa b OTfle/ieH MeTOfl. CbBpe- 
MeHHMTe cpeflu 3a pa3pa6oTKa MoraT fla npaBHT TaKaBa npepa6oTKa Ha KOfla 
aBT0MaTM4H0 (me o6achmm 3a TOBa b ceKUMATa 3a npepa6oTKa Ha KOfla ). 

3aiMMTHO nporpaMiipaHe 

3aiflMTHO nporpaMnpaHe (defensive programming) e TepMMH o6o3Ha4aBam 
npaKTMKa, kohto e Haco^eHa K"bM 3aiflMTa Ha KOfla ot HeKopeKTHM flaHHM. 
3aiflMTHOTO nporpaMnpaHe na3M KOfla ot rpeiuKM, komto hmkom He onaKBa. To 
ce mm n/ieMeHTupa 4pe3 npoBepKa Ha ko pe kth o cira Ha bcmhkm bxoahm flaHHM. 
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ToBa ca flaHHMTe, MflBaiun ot bt^hluhm msto^hmum, BxoflHMTe napaMeTpn Ha 
MeTOflMTe, KOHdpurypai-iMOHHM cf)aM/iOBe v\ HacTpoMKM, flaHHM BtBefleHM ot noT- 
pe6nTe/ia, flopn v\ flaHHM ot flpyr /iOKa/ieH MeTOfl. 

3aiMMTHOTO nporpaMnpaHe M3MCKBa bcm^km flaHHM fla ce npoBep^BaT, flopn fla 

MflBaT OT M3T04HMK, Ha KOTOTO Ce BflpBa. I~l0 T03M Ha4MH, aKO B T03M M3T04HMK 

MMa rpeiuKa (6"br), to th me 6"bfle OTKpnTa no-6"bp30. 

3aiMMTHOTO nporpaMnpaHe ce MMnneMeHTupa npe3 assertions, MSK/iWHeHMs i/i 
flpyrn cpeflCTBa 3a ynpaB/ieHne Ha rpeiuKM. 

Assertions 

ToBa e cneuna/iHa KOHCTpyKuna b Java, kohto no3BO/iflBa i/iMn/ieMeHTaui/mTa 
Ha 3aiMMTH0 nporpaMnpaHe. noflBHBaT ce b JDK 1.4. Eto eflMH 6"bp3 npuMep: 

public int archive ( PersonData user, boolean persistent) { 
assert user != null; 

//Do some processing 

int resultFromProcessing = ... 

assert resultFromProcessing >= 0 : 

"resultFromProcessing is negative. There is a bug"; 

return resultFromProcessing; 

} 



Ot KOfla ce Bi/i>KflaTflBa pa3/iM4HM Ha^MHa Ha ynoTpe6a Ha assert: 



assert <condition>; 



assert <condition> : <message>; 



B"bB BTopufl BapnaHT MMa flon"b/iHMTe/ieH o6flCHMTe/ieH tckct. 

OcHOBHaTa Mflea Ha Ta3M KOHCTpyKuna e fla flOcraBi/i koa, komto e no-4eTMM m 
ot komto 6"broBeTe ce M34MCTBaT no-6"bp30 no BpeMe Ha pa3pa6oTKa. Koh- 
CTpyKUMATa ce cnara Ha MecTa, Ha komto MMaMe HAKaKBM orpaHM4MTe/iHM 
yc/iOBMfl 3a flafleHa npoMeH/iMBa. B Haujua npuMep, aKO MeTOflvr archive ce 
M3no/i3Ba caMO BvrpeujHO, to He 6m Tpa6Ba.no hmkom fla ro M3BMKa c null 
BMecTO c MHCTaHUMfl Ha PersonData. 

C/iaraMKM assert Bee eflHO Ka3BaMe "TyK etc curypHOCT ra3v\ npoMeH/iMBa He 
e null". Ako hakom assert He Mi/me (T.e. yc/ioBneTo b Hero He e M3n"b/iHeHo), 
ce reHepupa rpewKa ot Tun AssertionException. 
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Assertions MoraT fla ce MsmiiOHBaT. no 3aMMC"b/i Te Tpa6Ba fla ca bk/ikd^ghm 
caMO no BpeMe Ha pa3pa6oTKa, flOKaTO ce otkpmht bcm^km 6"broBe. KoraTo 
6"bflaT MSK/iKjLieHM BCM4KM npoBepKM b Tax cni/ipaT fla ce nsnij/iHflBaT. MfleaTa 
Ha i/BK/iioLiBaHeTo e, <-\e cnefl Kpaa Ha pa3pa6oTKaTa, Te3M npoBepKM He ca 
noBe^e hy>khm m caMO 3a6aBHT cocfrryepa. 

Assertions no noflpa36npaHe ca wsKJuoieHw. 3a fla ce BK/iK)4aT, ce noflaBa 
cneuna/ieH napaMeTbp Ha BnpTya/iHaTa MaiunHa -ea: 



java -ea intro javabook . Storage 



Ako flafleHa npoBepKa e cMnc/ieHO fla npofl"b/i>KM fla cbiuecTByBa c/iefl Kpaa Ha 
pa3pa6oTKaTa (npuMepHO npoBep^Ba bxoahm flaHHM Ha MeTOfl, komto MflBaT ot 
noTpe6nTe/ia), to Ta3M npoBepKa e HenpaBM/iHO MMn/ieMeHTupaHa c assertions 
m Tpa6Ba fla 6"bfle MMn/ieMeHTupaHa c MSK/iKj^eHi/ifl. 



\ Assertions ce M3no/i3BaT caMO Ha MecTa, Ha komto Tpn6Ba 
f\ flafleHO ycnoBMe fla 6i>fle M3rrb/iHeHO h eflMHCTBeHaTa npH- 
mm Ha fla He e, e fla hms 6i»r b nporpaMaTa. 



3aiuiMTHO nporpaMMpaHe c M3K/irOHeHHfl 

MsK/iioLieHMflTa (exceptions) npeflocraBHT MomeH MexaHM3"bM 3a ueHTpa/iM3M- 
paHO ynpaB/ieHne Ha rpeiuKM v\ HenpeflBMfleHM cuTyaunn. B r/iaBaTa " Q6pa- 
6oTKa Ha M3K/iK) L ieHM5i " Te ca onucaHM noflpo6HO. 

M3K/iK)4eHMflTa no3Bo/iflBaT npo6/ieM HMTe cuTyaunn fla ce o6pa6oTBaT Ha 
mhoto HMBa. Te ynecHHBaT nucaHeTo m noflflP"b>KKaTa Ha Hafle>KfleH nporpaMeH 

KOfl. 

Pa3/iMKaTa Me>Kfly M3K/iK)4eHMflTa v\ assertions e b TOBa, <-\e M3K/iK)4eHMflTa b 
3aiflMTH0T0 nporpaMMpaHe ce M3no/i3BaT Hatf-Be^e 3a 3aiflMTaBaHe Ha ny6/iM4- 
Hua MHTepcfjeMc Ha eflMH KOMnoHeHT. T03M MexaHM3"bM ce Hapn^a fail-safe (b 
CBo6ofleH npeBOfl "npoBa/iflM ce rpauno3Ho" v\nv\ "noflroTBeH 3a rpeiuKu"). 

Ako MeTOflvr archive, onucaH Ma/iKO no-Harope, 6eiue 4acr ot ny6/in4HMfl 

MHTepcfieMc Ha apxuBupaifl KOMnoHeHT, a He BvrpeujeH MeTOfl, to to3m mctoa 
6m Tpa6Ba.no fla 6"bfle MMn/ieMeHTupaH TaKa: 

public int archive (PersonData user, boolean persistent) { 
if (user == null) 

throw new StorageException ( "null parameter") ; 

//Do some processing 

int resultFromProcessing = ... 

assert resultFromProcessing >= 0 : 

"resultFromProcessing is negative. There is a bug"; 
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return resultFromProcessing; 

} 



BTopuflT assert ocraBa, Tbv\ KaTO tom e npeflBMfleH 3a npoMeH/iMBa cb3flafleHa 
Bvrpe b MeTOfla. 

MsK/iKD^eHMflTa Tpa6Ba fla ce M3no/i3BaT, 3a fla ce yBeflOMHT flpyri/rre 4acTM Ha 
KOfla 3a npo6/ieMM, komto He Tpa6Ba fla 6"bflaT nrHopupaHM. XBtp/iflHeTO Ha 
MSK/iKj^eHne e onpaBflaHO caMO b cuTyaunn, komto HancTMHa ca ki3icniOMki- 
Te/iHM m Tpa6Ba fla ce o6pa6oTHT no HHKaKbB Ha^MH. 3a noBe^e MHcfiopMauMfl 
3a TOBa kom cmyauMM ca M3K/iK) i -ii/iTe.nHi/i m kom He nomeflHeTe maBaTa 
" Q6pa6oTKa Ha i/i3KnK)'-ieHi/ia " . 

Ako flafleH npo6/ieM MO>xe fla ce o6pa6oTM /iOKa/iHO, to o6pa6oTKaTa Tpa6Ba 
fla ce HanpaBM b caMi/m MeTOfl v\ MSK/iKj^eHne He Tpa6Ba fla ce xBtp/ia. Ako 
flafleH npo6/ieM He Mowe fla ce o6pa6oTM /iOKa/iHO, tom Tpa6Ba fla 6"bfle 
npexBtp/ieH KbM M3BMKBaiflMfl MeTOfl 4pe3 throws fleK/iapaunfl. 

Tpa6Ba fla ce xb^pjiht M3KriK) L ieHMfl c noflxoflamo hmbo Ha a6cTpaKunfl. 
npMMep: getEmplyeelnf o ( ) MO>Ke fla XB"bp/lfl EmployeeException, HO He kl 
FileNotFoundException. nomeflHeTe noc/ieflHMAT npuMep, tom xBtp/ia 

StorageException, a He NullPointerException. 

noBe^e 3a flo6pi/rre npaKTMKM npn ynpaB/ieHne Ha MSK/iKj^eHMSTa MoweTe fla 
npo^eTeTe ot ceKunaTa " Zlo6pM npaKTMKM npn pa6oTa c i/OKntOHeHMfl " Ha 
r/iaBaTa " Q6pa6oTKa Ha i/i3Knto'-ieHi/ifl ". 

floKyMeHTaunjq Ha KOfla 



B Java MMa cneuna/iHa HOTauna 3a nucaHe Ha KOMeHTapn. Hapi/ma ce 
JavaDoc. Eto eflMH npuMep: 









* A class representing a 


thread pool. It 


works with {@link 


* Thread} s that it keeps 
* 


alive for reuse. 




* Usage: 






* <code> 






* TreadPool pool = new 


ThreadPool ( ) ; 




* </code> 

* 






* @author Mihail Stoynov 






* @ vers ion 1 . 0 






* @see j ava . lang . Thread 






*/ 






public class ThreadPool { 






/** Some comment here * 


/ 




public static final int 


MAX POOL SIZE = 


16; 


} 
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JavaDoc ko m e HTa p MTe ce pa3/iM4aBaT ot o6nKHOBeHMTe KOMeHTapn. Te 
3ano4BaT c /** BMecTO c /*. JavaDoc ko m e HTa p MTe HHMa cbKpaTeH 3annc 3a 
pa3/iMKa ot o6nKHOBeHMTe KOMeHTapn (//Text). 3a6e/ie>KeTe B"b3Mo>KHocTTa 
fla nvwuere HTML TaroBe flupeKTHO b flOKyM.eHTau,i/mTa - tom me ce noflBM Ha 
reHepupaHMTe cTpaHnun. JavaDoc no3Bo/iflBa v\ rpyna cneuna/iHM flyMM, komto 
3ano4BaT c @. 3a tax MO>KeTe fla HayMkrre noBe^e ot flOKyMeHTaunaTa Ha Java 
Ha cairra Ha Sun. 

Ot JavaDoc flOKyMeHTaunflTa MoraT aBT0MaTM4H0 fla ce cb3flaBaT HTML 
CTpaHnun etc cbfl"bp>KaHMeTO Ha ko m e HTa p MTe , KoeTO e MHoro no/ie3Ho: 



}C HashMap (Java 2 Platform SE vl.4.2) - Windows Internet Explorer 






(§Jp^-jy w |H http://java.sun.cora/j2se/1.4.2/docs/ap(/index.html 




ogle [Pp] 


Go gle 8 •rhashmap _<J Search • > my | g Hnd - GB • 




<i, - 0 Sign In - 


A ■£? HHashMap (Java 2 Platform SE vl.4.2) 







Java™ 2 Platform 
Std. Ed. vl.4.2 

All Classes 



1 



Packages 
java. applet 
iavaawt 



HTML 

HTML Attribute 
HTML. Tag 
HTML UnknownTag 
HTMLDocument 
HTMLDocument Iterator 
HTMLEditorKit 
HTMLEditorKit.HTMLFac 
HTMLEditorKit.HTMLTex 
HTMLEditorKitlnsertHTrv I 
HTMLEditorKit LinkContr 
HTMLEditorKit Parser 
HTMLEditorKit ParserCa 
HTMLFrameHvperllnkEvi 
HTMLWriter 
Handler 
HandlerBase 
HandshakeCompletedEv 
HandshakeComoletedLi: 
HasControls 
HashAttributeSet 
HasnDocAttributeSel 
HashMap 

HashPrintJobAttnbuteSei . 

FiashPrintFj pni ipstflttrihi ulj 



Overview Package l»MH Use Tree Deprecated Index Help 



PREV CLASS NEXT CLASS 

SUMMARY: NESTED | FIELD | COMSTR | METHOD 



FRAMES HO FRAMES 

DETAIL: FIELD | COHSTR | METHOD 



Java 1 " 2 Platform 
Std. Ed vl.4.2 



jaya.unT 

Class HashMap 

iava . lang . Ob j ect 

I— java .util ,Ab3tractMap 
1— java . ntil . HashMap 

All Implemented Interfaces: 

Cloneable , Map , Seriahzable 

Direct Known Subclasses: 

L inke dHashM ap , PrinterStateReasons 



public class HashMap 

extends AbstractMap 

implements Map , Cloneable , Serializable 

Hash table based implementation of the Map interface. This implementation provides all of the optional map 
operations, and permits anil values and the null key. (The HashMap class is roughly equiv alent to Hashtable, 
except that it is unsynchronized and permits nulls.) This class makes no guarantees as to the order of the map; in 
particular, it does not guarantee that the order will remain constant over time. 

This implementation provides constant-time performance for the basic operations (gee and put), assigning the hash 



rrrrrrtt^ 



| \ 100% - ^ 



CaMOflOKy MeHTkipaiui ce koa 

KoMeHTapnTe b KOfla He ca ochobhmat m3T04hmk Ha flOKyMeHTauna. 3anoM- 
HeTe TOBa! flo6pnaT cmn Ha nporpaMnpaHe e Hafi-flo6paTa flOKyMeHTau,n>q! 
CaMOflOKyMeHTMpauj, ce koa e TancbB, Ha komto necno ce pa36npa ocHOBHaTa 
My ue/i, 6e3 fla e Heo6xoflMMO fla MMa KOMeHTapn. 



\ HaM-flo6paTa flOKyMeHTaumq Ha xofla e fla nmiieM KanecTBeH 
I KOfl. /Iolumjit ko/1 He Tpn6Ba fla ce KOMeHTMpa, a Tpn6Ba fla ce 
npeHanmiie, TaKa ne caM fla onucBa ce6e cm. KoMeHTapMTe b 
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nporpaMaTa caMO Aom>/iBaT AOKyMeHTauuflTa Ha no6pe Hanki- 
caHMn KOfl. 



XapaKTepMCTMKM Ha caMOAOKyMeHmpammi ce koa 

XapaKTepucTMKM Ha caMOflOKyMeHTupaiunfl ce koa ca flo6pa CTpyKTypa Ha 
nporpaMaTa - noflpaBHHBaHe, opraHM3aunfl Ha KOfla, M3no/i3BaHe Ha hchm m 
ziecHM 3a pa36npaHe kohctpykumm, M36arBaHe Ha c/io>khm M3pa3M. TaKMBa ca 
oiue ynoTpe6aTa Ha noflxoflflLflM MMeHa Ha npoMeH/iMBM, MeTOflM v\ K/iacoBe m 
ynoTpe6aTa Ha MMeHyBaHM KOHcraHTM, BMecTO "Marn4ecKn" KOHcraHTM v\ 
TeKCTOBM no/ieTa. Pea/iM3aunflTa Tpa6Ba fla e onpocTeHa MaKCMMa/iHO, TaKa <-\e 
BceKM fla a pa36epe. 

CaMOflOKyMeHTnpau4 ce koa - b3>khm BtmpocM 

B"bnpocn, komto Tpa6Ba fla cm 3aflafleM npeflu fla ottobopum Ha Btnpoca fla/in 
KOflvr e caMOflOKyMeHTupam ce: 

- noflxoflfliflo /im e MMeTO Ha K/iaca m noKa3Ba /im ocHOBHaTa My ue/i? 

- CTaBa /im hcho ot MHTepcfieMca KaKTpa6Ba fla ce M3no/i3Ba K/iaca? 

- noKa3Ba /in MMeTO Ha MeTOfla ocHOBHaTa My ue/i? 

- BceKM MeTOfl pea/iM3Mpa /im eflHa flo6pe onpefle/ieHa 3afla4a? 

- MMeHaTa Ha npoMeH/iMBMTe cbOTBeTCTBaT /im Ha THXHaTa ynoTpe6a? 

- TpynMpaHM /im ca cB"bp3aHMTe eflMH c flpyr onepaTopM? 

- CaMO eflHa 3afla4a /im M3rrb/iHflBaT KOHCTpyKUMMTe 3a MTepauMa 

(UMK/lMTe)? 

- MMa /im fl"b/i6oKO B/iaraHe Ha yc/iOBHM kohctpykumm? 

- noKa3Ba /im opraHM3auMATa Ha KOfla HeroBaTa /iorM4ecKaTa crpyicrypa? 

- flM3aMH"bT HeflByCMMC/ieH m flceH /im e? 

- Ckpmtm /im ca fleTaM/iMTe Ha MMn/ieMeHTauMATa B"b3Mo>KHO HaM-MHoro? 

"ECpeKTMBHM" KOMSHTapM 

KoMeHTapMTe noHHKora MoraT fla HaBpeflflT noBe^e, otko/ikoto fla noMorHaT. 
flo6pMTe KOMeHTapM He noBTapaT KOfla m He ro o6flCHABaT - Te M3flCH5i BaT 
HeroBaTa Mflea. KoMeHTapMTe Tpa6Ba fla o6flCHHBaT Ha no-BMcoKO hmbo KaKBO 
ce onMTBaMe fla nocTMTHeM. riMcaHeTO Ha KOMeHTapM noMara fla ocmmc/imm no- 
flo6pe TOBa, KoeTO MCKaMe fla pea/iM3MpaMe. 

Eto eflMH npMMep 3a /ioljjm KOMeHTapM, komto noBTapaT KOfla m BMecTO fla ro 
HanpaBHT no-/iecHo 4eTMM, ro npaBHT no-Te>K"bK 3a B"b3npMeMaHe: 



public static ArrayList<Integer> getPrimes (int start, int end) { 
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// Create new list of integers 

ArrayList<Integer> primesList = new ArrayList<Integer> ( ) ; 

/ / Perform a loop from start to end 

for (int num = start; num <= end; num++) { 

// Declare boolean variable, initially true 
boolean prime = true; 

/ / Perform loop from 2 to sqrt (num) 

for (int div =2; div <= Math . sqrt (num) ; div++) { 

// Check if div divides num with no remainder 
if (num % div ==0) { 

/ / We found a divider -> the number is not prime 
prime = false; 

/ / Exit from the loop 
break; 

} 

/ / Continue with the next loop value 

} 

// Check if the number is prime 
if (prime) { 

// Add the number to the list of primes 
primesList . add (num) ; 

} 

} 

// return the list of primes 
return primesList; 

} 



Ako BMecTo fla c/iaraMe HanBHM KOMeHTapn, rn no/i3BaMe, 3a fla m3achmm 
Heo4eBMflHMTe Hema b KOfla, Te MoraTfla ca mhoto no/ie3HM. Bn>KTe KaK 6nxMe 
Mor/in fla ko Me htm pa Me cbiflna koa, TaKa <-\e fla My noflo6pnM 4eTMM0CTTa: 



* @return a list of all primes in given range [start, end] . 

* A number num is prime if it can not be divided to any number 

* in the range [2, sqrt (num) ] . We check condition this for all 

* numbers in the given range. 
*/ 

public static ArrayList<Integer> getPrimes (int start, int end) { 
ArrayList<Integer> primesList = new ArrayList<Integer> ( ) ; 
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for (int num = start; num <= end; num++) { 
boolean prime = true; 

for (int div =2; div <= Math . sqrt (num) ; div++) { 
if (num % div ==0) { 

/ / Found a divider -> num is not prime 

prime = false; 

break; 

} 

} 

if (prime) { 

primesList . add (num) ; 

} 

} 

return primesList; 

} 



B c/iy^aa eflMHCTBeHMAT Heo^eBMfleH Btnpoc e 3amo npo6BaMe na TbpcuM 
fle/iMTe/in b flnana30Ha ot 2 ao sqrt (num) . Ako ce c/iara KOMeHTap, tom 
Tpa6Ba fla m3achm to3m Btnpoc. OcTaHa/iOTO e o^eBMflHO ot KOfla. MMeHaTa Ha 
npoMeH/iMBMTe ca hchm m caMM roBopaT 3a ce6e cm. JlornKaTa Ha KOfla e 
o^eBMflHa m HflMa Hy>Kfla ot KOMeHTapn. flocTaTb4HO e fla ce onuiue 3a KaKBo 
c/iy>KM flafleHMAT MeTOfl m ocHOBHaTa My Mflea (KaK pa6oTM) b eflHo M3pe- 
4eHne. 

ripn nucaHeTO Ha "ec})eKTMBHM" KOMeHTapn e flo6pa npaKTMKa fla ce M3no/i3Ba 
nceBflOKOfl, KoraTO e bt^mokho. KoMeHTapnTe Tpa6Ba fla ce nmuaT, KoraTO ce 
cb3flaBa caMMfl koa, a He c/iefl TOBa. 

ripoflyKTMBHocTTa HMKora He e flo6pa npi/mwHa, 3a fla He ce nmuaT komch- 
Tapn. Tpa6Ba fla ce flOKyMeHTupa bcmmko, KoeTO He craBa hcho ot KOfla. 

riOCTaBflHeTO Ha M3/1MUJH0 MHOTO KOMeHTapM e TO/lKOBa BpeflHO ko/ikoto m 

zinncaTa Ha TaKMBa. 

/loiuMflT KOfl He CTaBa no-flo6"bp c noBe^e KOMeHTapn. 3a fla cTaHe flo6"bp koa, 
npocro Tpa6Ba Aa ce npepa6o™. 

npepa6oTKa Ha KOfla (Refactoring) 

TepMi/iHvr Refactoring ce noflBHBa npe3 1993 v\ e nony/iflpn3npaH ot MapTMH 
Oay/itp b eAHOMMeHHaTa My KHura no TeMaTa. B Ta3M KHi/ira ce pa3me>KAaT 
mhoto TexHMKM 3a npepa6oTKa Ha koa- HeKa v\ Hue pa3meAaMe hako/iko. 

flaAeHa nporpaMa ce Hy>KAae ot npepa6oTKa, npn noBTopeHne Ha koa- noBTo- 
peHneTo Ha koa e onacHO, 3amoTo KoraTO Tpa6Ba Aa ce npoMeHa, Tpa6Ba Aa 
ce npoMeHfl Ha hako/iko MecTa v\ ecTecTBeHO HHKoe ot tax MO>Ke Aa 6"bAe 
nponycHaTO v\ TaKa Aa ce no/iy-m HecbOTBeTCTBue. M36arBaHeTO Ha noBTapam 
ce koa MO>Ke Aa crane 4pe3 M3Ba>KAaHe Ha MeTOA h/im npeMecTBaHe Ha koa ot 
K/iac-Hac/ieAHMK b 6a30B Knac. 
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npepa6oTKa ce Ha/iara m npn MeTOflu, komto ca HapacHa/in c BpeMeTo. 
ripeKa/ieHaTa fl"b/i>KMHaTa Ha MeTOfl e ,qo6pa npn^nHa fla ce 3aMnc/iMM fla/in 
MeTOfltT He Mowe fla ce pa3fle/in /iorn4ecKM Ha hakojiko no-Ma/iKM v\ no- 
npocTM MeTOfla. 

ripn umktj/i c npeKa/ieHO fl"b/i6oKO hmbo Ha B/iaraHe Tpa6Ba fla ce 3aMnc/iMM 
fla/in He MOweM fla M3BaflMM b OTfle/ieH MeTOfl 4acr ot KOfla My. 06mkhob6ho 
TOBa noflo6paBa 4eTMM0CTra Ha KOfla m ro npaBM no-zieceH 3a pa36npaHe. 

npepa6oTKaTa e Ha/iowMTe/iHa npn K/iac, komto M3n"b/iHflBa HecB"bp3aHM OTro- 
bophoctm (poor cohesion). K/iac, komto He npeflocraBH flocTaTb^HO flo6po 
hmbo Ha a6cTpaKUMfl c"biflO Tpa6Ba fla ce npepa6oTM. 

fl"b/irMAT crmcbK c napaMeTpM m ny6/iM4HMTe nonera cbiflo Tpa6Ba fla ca b 
rpacjjaTa "fla ce nonpaBM". Ta3M rpacfia Tpa6Ba fla flon"b/iHM m KoraTO eflHa 
npoMAHa Ha/iara fla ce npoMeHsrr napa/ie/iHO ome hako/iko K/iaca. npeKa/ieHO 
cB"bp3aHM K/iacoBe m/im Hefl0CTaTb4H0 cB"bp3aHM K/iacoBe cbiflo Tpa6Ba fla ce 
npepa6oTAT. 

npepa6oTKa Ha koa Ha hmbo a3hhm 

flo6pa npaKTMKa e b KOfla fla HHMa "MarM^ecKM" 4Mc/ia. Te Tpa6Ba fla 6"bflaT 
3aMeHeHM c KOHCTaHTM. npoMeH/iMBMTe c HeacHM MMeHa Tpa6Ba fla ce npeMMe- 
HyBaT. fl"b/irMTe yc/iOBHM M3pa3M MoraT fla 6"bflaT npepa6oTeHM b OTfle/iHM 
MeTOflM. 3a pe3y/iTaTa ot c/io>khm M3pa3M MoraT fla ce M3no/i3BaT MexflMHHM 
npoMeH/iMBM. Tpyna flaHHM, komto ce noflBHBaT 3aeflH0 MoraT fla ce npepa- 
6otat b OTfle/ieH K/iac. CB"bp3aHMTe KOHCTaHTM e flo6pe fla ce npeMecraT b 
m36pommm TMnoBe (enumerations). 

flo6pa npaKTMKa e bcm^km 3afla4M ot eflMH no-ro/iflM MeTOfl, komto He ca 
cB"bp3aHM c ocHOBHaTa My ue/i, fla ce "npeMecTsrr" b OTfle/iHM MeTOflM (extract 
method). Cxoahm 3afla4M Tpa6Ba fla ce rpynMpaT b o6lmm K/iacoBe, cxoflHMTe 
K/iacoBe - b o6ifl naKeT. Ako rpyna K/iacoBe MMaT o6ma dpyHKUMOHa/iHOCT, to 
th Moxe fla ce M3Hece b 6a30B K/iac. 

He Tpa6Ba fla MMa umk/im^hm 3aBMCMM0CTM Me>K,qy K/iacoBeTe - Te Tpa6Ba fla 
ce npeMaxBaT. HaM-necTO no-o6iflMflT K/iac MMa pedpepeHUMa KbM no-cneuMa- 
/iM3MpaHMfl (Bp"b3Ka poflMTe/i-fleu,a). 

Refactoring c Eclipse 

CpeflaTa Eclipse npeflocraBH eflHM ot HaM-MOiflHMTe mhctpymchtm 3a npepa- 
6oTKa Ha KOfl. no^TM bcm4km onMcaHM flocera onepauMM MoraT fla ce M3B"bp- 
LLiBaT aBT0MaTM4H0, a TOBa me HaMa/iM oce3aeMO pMCKa ot rpeiuKM. MeHKrraTa 
Refactoring m Source flaBaT npeflocTaTb^HO b"B3mo>khoctm 3a nonpaBKa B"bB 
BceKM eflMH K/iac: 
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Refactor Alt+Shift+T ► 


Move... Alt+Shift+V 


Surround With Alt+Shift+Z ► 
Local History ► 


Change Method Signature... Alt+Shift+C 
Extract Method... Alt+Shift+M 


References ► 
Declarations ► 


Extract Interface... 

Extract Superclass... 

Use Supertype Where Possible... 

Pull Up... 

Push Down... 


jSu Add to Snippets... 


Run As ► 
Debug As ► 
Profile As ► 
Validate 


Extract Class... 

Introduce Parameter Object... 



npenMeHyBaHeTO Ha npoMeH/iMBM, aBT0MaTM4H0T0 cb3flaBaHe Ha MeTOflu 3a 
flOCTbn (getters and setters), aBT0MaTM4H0T0 o6oco6flBaHe Ha d3yHKu.no- 
Ha/iHOCT ot eflMH MeTOfl b flpyr, M3Ba>KflaHeT0 Ha npoMeH/iMBM b KOHCTaHTM ca 
caMO Ma/iKa 4acT ot B"b3M0>KH0CTMTe Ha Eclipse. 



npenop"b4MTe/iHO e flopn 3a npoc™ onepau.nn KaTO npei/iMeHyBaHe Ha 
npoMeH/iMBa fla ce M3no/i3Ba kiHdppacrpyKTypaTa Ha cpeflaTa 3a nporpaMM- 
paHe, a He fla ce npaBM p"b4H0, TbM KaTO th ce rpn>KM 3a bcm^km M3no/i3BaHMfl 
Ha Ta3M npoMeH/iMBa flopn M3B13H K/iaca v\ TaKa ce M36arBa pwcKbT ot rpeujKM. 



Pecypcw 



CODE 2 

COMPLETE 



Bn6/inflTa 3a Ka^ecTBeH nporpaMeH koa ce Ka3Ba "Code 
Complete" m npe3 2004 roflMHa M3/ie3e b^b btopo M3flaHi/ie. 
ABTopvr m Ctmmb MaKKOH"b/i e cBeT0BH0M3BecTeH eKcnepT no 
nucaHe Ha Ka^ecTBeH codrryep. B KHuraTa MO>KeTe fla OTKpneTe 
mhoto noBe^e npuMepn v\ fleTaM/iHM onucaHna Ha pa3/iM4HM 
npo6/ieMM, komto He ycnaxMe fla pa3r/ieflaMe. 

flpyra flo6pa KHura e " Refactoring" Ha MapTMH 
Oay/Tbp. Ta3M KHura ce cMHTa 3a 6n6.ni/iflTa b npepa6oTKaTa Ha 
KOfl. B Hea 3a ntpBM nvr ca onucaHM noHflTMATa "extract 
method" v\ flpyrn, ctoaimm b ocHOBaTa Ha cbBpeMeHHkrre 
iua6/iOHM 3a npepa6oTKa Ha cbmecrByBam koa. 

ynpa>KHeHM5i 



Refactoring 



1. B3eMeTe KOfla ot ntpBUfl npi/iMep b Ta3M rnasa v\ ro HanpaBeTe Ka^ecTBeH. 

2. nper/ieflaMTe co6crBeHi/m cm koa flocera m BM>KTe KaKBM rpeujKM 
flonycKaTe. 06"bpHeTe oco6eHo BHMMaHne Ha tax v\ noMnc/ieTe 3amo rn 
AonycKaTe. 

3. OTBopeTe 4y>Kfl koa v\ ce oni/rraMTe caMO Ha 6a3aTa Ha KOfla v\ flOKy- 
MeHTaunflTa fla pa36epeTe KaKBO npaBM tom. MMa /in Hema, komto He bm 

CTaBaT flCHM OT n"bpBMfl n"bT? A OT BTOpMfl? 
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4. Pa3meflaMTe K/iacoBe ot Java API-to. HaMnpaTe /in npuMepn 3a 
HeKa^ecTBeH koa? 

5. no/i3Ba/iM jim ere (BM>Kfla/in /in CTe) ha KaKBM koa KOHBeHunn. npe3 npi/13- 
MaTa Ha Ta3M r/iaBa cMHTaTe /in, 4e ca flo6pn m/im jiolum? 

PeiueHMn m yrrbTBaHkm 

1. H3no/i3BaMTe [Ctrl+Shift+F] b Eclipse v\ BM>KTe pa3/iMKMTe. C/iefl TOBa 
othobo c noMourra Ha Eclipse npeMMeHyBatrre npoMeH/ii/iBi/rre, npeMaxHeTe 
M3/iMi±iHMTe onepaTopi-i m npoMeH/iMBM m HanpaBeTe TeKCTa, komto ce 
OTne^aTBa Ha eKpaHa no-CMnc/ieH. 

2. BHMMaTe/iHO c/ieflBaMTe npenoptKi/rre 3a KOHcrpyi/ipaHe Ha KaMecTBeH 
nporpaMeH koa ot HacroflmaTa TeMa. 

3. B3eMeTe KaTO npi/iMep hakom Ka^ecTBeHo HanncaH cocfrryep, npuMepHo 
cope KOfla Ha npoeicra Apache Ant (MO>KeTe p,a ro M3Ter/iMTe ot aflpec 
http://ant.apache.org/srcdownload.cqi ). U4e OTKpneTe mhoto npo6/ieMM, 

CB"bp3aHM C CjDOpMaTMpaHeTO, TbM KaTO aBTOpMTe Ha T03M npOeKT MMaT 

flpyro MHeHne KaKTpa6Ba fla ce cjjopMaTupa cope KOfla. 

4. KofltT ot cTaHflapTHaTa 6n6/inoTeKa Ha Java e nucaH ot MH>KeHepn c 
AbJiroroflmueH onuT v\ b Hero paflKo me cpeiuHeTe HeKa^ecTBeH koa. 
BtnpeKM bcm4ko ce cpemaT HeAopa3yMeHi/m KaTO M3no/i3BaHe Ha c/io>khm 
M3pa3M, HenpaBM/iHO MMeHyBaHM npoMeH/iMBM v\ flpyrn. Em Tpa6Ba.no Aa 
OTKpneTe npo6/ieMM c 4)opMa™paHeTO v\ Hecna3BaHe Ha JavaBeans 
cneum^MKauMflTa (oco6eHO b no-CTapn K/iacoBe): object .toStringO , 
object.hashCode() ca caMO ntpBUTe npuMepn. 

5. HanniueTe "Java code conventions" B/iK)6nMaTa bm MHTepHeT Tbpca^Ka. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMna no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Cofywn 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Ha^a/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



r/iaea 22. KaK fla 
peujasaMe 3aflann no 
nporpaMiipaHe? 



ABTOp 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacroflLuaTa TeMa me flucKyTupaMe eflMH npenop"b4MTe/ieH noflxofl 3a 
peiuaBaHe Ha 3afla4M no nporpaMnpaHe v\ me ro M/irocTpupaMe HameflHO c 
pea/iHM npuMepn. IHe flucKyTupaMe MHxeHepHMTe npuHunnn, komto Tpa6Ba fla 
c/ieflBaMe npn pewaBaHeTO Ha 3afla4M (komto Ba>KaT b ro/iflMa cTeneH v\ 3a 
3afla4M no MaTeMaTMKa, cjDM3MKa m flpyrn flucunn/iMHn) v\ me rn noKaweM b 
fleMCTBue. IHe onuiueM cTbnKi/rre, npe3 komto npeMMHaBaMe npn pewaBaHeTo 
Ha HAKO/iKO npuMepHM 3afla4M i/i me fleMOHCTpupaMe KaKBM rpeiuKM ce 
nojiy^aBaT, aKO He c/ieflBaMe Te3M cTbnKM. IHe o6"bpHeM BHMMaHne Ha hakom 
Ba>KHM CTbnKM ot peujaBaHeTO Ha 3afla4M (KaTo HanpuMep TecTBaHe), komto 
o6nKHOBeHo ce nponycKaT. HaflflBaMe ce fla bm ycneeM fla bm flOKaweM 4pe3 
mhoto npuMepn, <-\e 3a pewaBaHeTo Ha 3afla4M no nporpaMnpaHe cm MMa 
"peuenTa" m fla bm y6eflMM ko/iko mhoto no Mara ta. 
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Ochobhm npiiHujiinM npM peiuaBaHe Ha 3aaami no 
nporpaMnpaHe 

CurypHO cm Muc/iMTe, <-\e cera me bm Han"b/iHMM maBaTa c npa3HM npnKa3KM b 
ctm/1 "ntpBO mmc/im, c/iefl TOBa nnujn" m/im "BHMMaBaMTe KaTO nuiueTe, <-\e fla 
He nponycHeTe Heiuo". BcbiMHOCT Ta3M TeMa HAMa fla e TO/iKOBa flOcaflHa m me 
bm flafle npaKTM^ecKM HacoKM KaK fla noflxo>KflaTe npn pewaBaHeTO Ha 
3afla4M, He3aBMCMM0 fla/in ca a/iropnTMM4HM v\nv\ flpyrn. 

Be3 fla npeTeHflnpaMe 3a M34epnaTe/iH0CT, me bm flafleM hhko/iko b3>khm 
npenoptKM, 6a3npaHM Ha onuTa Ha CBeT/iMH HaKOB, komto noBe^e ot 10 
roflMHM noflpefl e y4acrBa/i peflOBHO no 6"b/irapcKM v\ MewflyHapoflHM cbcre3a- 
HMfl no nporpaMnpaHe, a c/iefl TOBa e o6y4aBa/i Ha nporpaMnpaHe m peiua- 
BaHe Ha 3afla4M cryqeHTM b CocJdmmckm y HMBepcuTeT "Cb. K/iMMem" OxpuflCKn" 
(OMM Ha CY), b Hob B"b/irapcKM YHMBepcuTeT (HBY) v\ b HaunoHa/iHa 
aKafleMMfl no pa3pa6oTKa Ha cocfrryep (HAPC). 

HeKa 3ano4HeM c ntpBaTa Ba>KHa npenoptKa. 

M3no/i3BaMTe jimct m xmmmio/i! 

3axBaiflaHeTo Ha /imct m xuMMKa/i m cKnunpaHeTO Ha npuMepn v\ pa3Cb>KfleHMfl 
no flafleHMA npo6/ieM e Hemo cbBceM HopMa/iHO m ecTecTBeHO - Hemo, KoeTO 
BceKM onuTeH MaTeMaTMK, cJdm3mk m/im cocfrryepeH MHweHep npaBM, KoraTO My 
nocTaBAT HeTpuBna/iHa 3aflana. 

3a c"b>Ka/ieHMe, ot onuTa cm c o6y4eHneTO Ha cocfrryepHM MH>KeHepn b HAPC 
MoweM fla cnofle/iMM, <-\e noBe^eTo Ha^MHaeiflu nporpaMMCTM B"bo6me He cm 
hocat /imct m xuMMKa/i. Te MMaT norpeujHOTO c"b3HaHne, <-\e 3a fla pewaBaT 
3aflaHM no nporpaMnpaHe mm e flocTaTb4Ha caMo K/iaBnaTypaTa. Ha noBe^eTo 
mm Tpa6BaT flocTa BpeMe v\ npoBa/iM no M3nMTMTe, 3a fla flocTMraT ao Ba>KHMH 
M3BOfl, 4e M3 no/13 BaHeTo Ha HAKaKBa cfiopMa Ha 4epTe>K, cKMua m/im BM3ya/iM- 
3auMfl Ha npo6/ieMa e ot pewaBama no/i3a 3a HeroBOTO pewaBaHe. 



HaMCTMHa, M3r/ie>Kfla CTapoMOflHO, ho epaTa Ha xapTMATa Bee ome He e 

OTMMHa/ia! HaM-/ieCHMflT Ha4MH 40BeK fla CM CKMUMpa MfleMTe M pa3Cb>KfleHM- 

aTa e KaTO xBaHe /imct m xMMMKa/i, a 6e3 fla cKMUMpaTe MfleMTe cm, e mhoto 
TpyflHo fla pa3C"b>KflaBaTe. 

noMMc/ieTe HanpMMep ko/iko ycM/iMa bm Tpa6BaT, 3a fla yMHO>KaBaTe 
neTUMcfjpeHM <-\v\cna Ha yM m ko/iko no-Ma/iKO ca ycM/iM^Ta, aKO MMaTe /imct m 

XMMMKa/l (M3K/lK)4BaMe B"b3M0>KH0CTTa fla M3nO/13BaMe e/ieKTpOHHM ycTpoM- 

CTBa). no cbiflu^ Ha4MH e cbc 3afla4MTe - KoraTO Tpa6Ba fla M3MMc/iMTe 
peiueHMe, bm Tpa6Ba xapTMa fla cm flpacKaTe. KoraTO Tpa6Ba fla npoBepMTe 




Komto He no/i3Ba /imct m xmmmioji, me 6i>Ae cm/iho 3aTpyflHeH 
npM peiuaBaHeTO Ha 3afla<HM no nporpaMMpaHe. BMHarM ckm- 
MMpaMTe MfleMTe cm Ha xapTMn m/im Ha fltcKaTa! 
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fla/in peiueHMeTO bm e bhpho, bm Tpa6Ba othobo xapTna, fla cm pa3nnujeTe 
eflMH npMMep. KoraTo Tpa6Ba fla M3MMcrmTe c/iynan, komto BaweTO peiueHne 
M3nycKa, othobo bm Tpa6Ba Heiuo, Ha KoeTO fla cm pa3nMCBaTe m flpacKaTe 
npMMepM m MfleM. 3aTOBa no/i3BaMTe jimct m xmmmk3/i ! 

l/l3Mnc/ieTe MfleM m tm npo6BaMTe! 

PeiuaBaHeTo Ha flafleHa 3afla4a BMHarM 3ano4Ba ot cKMUMpaHeTO Ha HHKaicbB 
npMMep Btpxy jimct xapTMa. KoraTo MMaTe KOHKpeTeH npMMep, MO>KeTe fla 
pa3C"b>KflaBaTe, a KoraTo pa3Cb>KflaBaTe, bm xpyMBaT MfleM 3a peiueHMe Ha 
3afla4aTa. 

KoraTo Be^e MMaTe Mflea, bm Tpa6BaT oifle npMMepM, 3a fla npoBepMTe fla/iM 
MfleaTa e flo6pa. ToraBa MO>KeTe fla HapMcyBaTe om,e hakojiko npMMepa Ha 
xapTMfl m fla npo6BaTe BaiuaTa Mflea Btpxy tax. YBepeTe ce, <-\e MfleaTa bm e 
BflpHa. npoc/iefleTe MfleaTa cTbnKa no cTbnKa, TaKa, KaKTO me a M3n"b/iHM 
eBeHTya/iHa kom niOTbpHa nporpaMa m BM>KTe fla/iM ha Ma HAKaKBM npo6/ieMM. 

OnMTaMTe ce fla "c^ynMTe" BaiuaTa Mflea 3a peiueHMe - fla M3MMc/iMTe npMMep, 
npM komto He pa6oTM (KOHTpa-npMMep). Ako He ycneeTe, BepoaTHO ere Ha 
npaB n"bT. Ako ycneeTe, noMMc/ieTe KaK fla ce cnpaBMTe c Hepa6oTeiflMfl 
npMMep: M3M Mc/ieTe "nonpaBKa" Ha BaiuaTa Mflea 3a a/iropMTbM m/im 
M3M Mc/ieTe Hant/iHO HOBa Mflea. 

3a BCM4K0 TOBa BM Tpfl6BaT JIMCT, XMMMKa/1 M npMMepM, KOMTO fla M3M MC/lflTe M 

fla cm tm pMcyBaTe, c/iefl KoeTO fla cm npo6BaTe Btpxy tax pa3/iM4HMTe MfleM, 

KOMTO BM XpyMBaT. 



PemaBaHeTO Ha 3afla<HM no nporpaMnpaHe 3anoHBa ot h3mhc- 
/lnHeTo Ha MfleM m npoBepnBaHeTO mm. ToBa cTaBa Hafi-ziecHo 
KaTO XBaHeTe /imct m xhmmksji m CKkiunpaTe pa3Cb>KfleHkmTa 
cm. BMHarM npoBepnBauTe MfleMTe cm c noflxoflflinn npuMepn! 



TopHMTe npenop"bKM ca mhoto no/ie3HM m b oiue eflMH c/iy^aM: KoraTo CTe Ha 
MHTepBK) 3a pa6oTa. BceKM o n MTe h MHTepBioMpaiu Mo>Ke fla noTBtpflM, <-\e 
KoraTo flafle a/iropMTMM4Ha 3afla4a Ha KaHflMflaT 3a pa6oTa, o^aKBa ot Hero 
fla xBaHe jimct m xmm MKa/i m fla pa3Cb>KflaBa Ha r/iac KaTO npefl/iara pa3/iM4HM 
MfleM, komto My xpyMBaT. XBaiuaHeTO Ha /imct m xmm MKa/i Ha MHTepBK) 3a 
pa6oTa flaBa npM3HauM 3a m Mc/ieHe m npaBM/ieH noflxofl 3a peiuaBaHe Ha 
npo6/ieMM. Pa3Cb>KflaBaHeT0 Ha r/iac noKa3Ba, <-\e MO>KeTe fla mmc/imtc. flopM m 
fla He cTMTHeTe flo npaBM/iHO peiueHMe noflxoflvr KbM peiuaBaHe Ha 3afla4M 
iue HanpaBM flo6po Bne^aT/ieHMe Ha MHTepBKJMpaiflMfl! 

Pa36MBaMTe 3aflanaTa Ha nofl3aflaHii! 

C/io>KHMTe 3afla4M BMHarM MoraT fla ce pa3fle/iflT Ha hhkojiko no-npocTM. IHe 
bm noKa>KeM TOBa b npMMepMTe c/iefl Ma/iKO. Hmiuo c/io>kho Ha T03M cbht He e 
HanpaBeHo HaBeflH"b>K. PeuenTaTa 3a peiuaBaHe Ha c/io>khm 3afla4M e fla ce 
pa36M3T /iorM4ecKM Ha hhkojiko no-npocTM (no bt^mokhoct MaKCMMa/iHO 
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He3aBMCMMM eflHa OTflpyra). Ako m Te ce OKa>KaT c/io>khm, MOweM fla pa36neM 
m tax Ha HflKO/iKo no-npocm. Ta3M TexHMKa e M3BecTHa KaTO "pa3fle/iflki m 
B/iafleM" m e M3no/i3BaHa ome ot PuMCKaTa MMnepna. 

3By4M npocTO Ha Teopua, ho Ha npaKTMKa He BMHarn e ziecHO fla ce HanpaBM. 
T"bHKOCTra Ha peiuaBaHe Ha a/iropnTMM4HM 3afla4M ce Kpue b TOBa fla 
OB/iafleeTe flo6pe TexHMKaTa Ha pa36nBaHeTO Ha 3afla4aTa Ha no-npoc™ 
nofl3afla4M m, pa36npa ce, fla ce Hay^MTe fla bm xpyMBaT flo6pn Mflen, KoeTo 
cTaBa c mhoto, mhoto npaKTMKa. 



GnowHMTe npo6/ieMM BkiHam MoraT fla ce pa3fle/mT Ha 
hhko/iko no-npoc™. KoraTo peuiaBaTe 3aflann, pa3fle/ifiMTe 
c/io>KHaTa 3afla<na Ha no-npoc™, 3aflanki, komto MoraT fla ce 
peuiaT caMOCTonTe/iHO. 



Pa36i>pKBaHe Ha TecTe KapTM - npuriep 

HeKa flafleM eflMH npuMep: Tpa6Ba fla pa36"bpKaMe TecTe KapTM b cny^aeH 
pefl. fla npneMeM, <-\e TecTeTo e flafleHO KaTO MacuB m/im cnnctK ot N Ha 6poM 
o6eKTM (BCflKa KapTa e o6eKT). ToBa e 3afla4a, kohto M3MCKBa mhoto cTbnKM 
(cepufl M3Ba>KflaHMfl, BM"bKBaHMfl, pa3MecTBaHMfl m/im npenoflpe>KflaHMfl Ha 
KapTM). Te3M CTbnKM caMM no ce6e cm ca no-npocTM m no-/iecHM 3a 
pea/i M3auMfl, otko/ikoto ufl/iocmaTa 3afla4a 3a pa36"bpKBaHe Ha KapTMTe. Ako 
HaMepMM Ha4MH fla pa36MeM c/io>KHaTa 3afla4a Ha MHO>KecTBO npocTM4KM 

CTbnKM, 3Ha4M CMe HaMepM/lM Ha4MH fla peiJJMM. MMeHHO B TOBa Ce CbCTOM 

a/iropMTMM4HOTo MMc/ieHe: b yMeHMeTO fla pa36MBaMe cno>KeH npo6/ieM Ha 
cepMfl no-npocTM npo6/ieMM, 3a komto mokcm fla HaMepMM peiueHMe. ToBa, 
pa36Mpa ce, b3>km He caMO 3a nporpaMMpaHeTo, ho m 3a pewaBaHeTo Ha 
3afla4M no MaTeMaTMKa, reoMeTpMa, dpM3MKa m flpyrM flMcuMn/iMHM. To'-mo 
a/iropMTMM4HOTO MMc/ieHe e npM4MHaTa MaTeMaTMUMTe m dpM3ML4MTe mhoto 
6"bp30 fla HanpeflBaT, KoraTo ce 3axBaHaT c nporpaMMpaHe. 

HeKa cera ce BtpHeM Ha HaiuaTa 3afla4a m fla noMMc/iMM kom ca e/ieMeHTap- 
HMTe fleMCTBMfl, komto ca Hy>KHM, 3a fla pa36"bpKaMe b cnynaeH pefl KapTMTe? 

Ako xBaHeM b ptKa TecTe KapTM m/im cm to HapMcyBaMe no HHKaKbB Ha^MH Ha 
jimct xapTMfl (HanpMMep KaTO cepMa kytmmkm c no eflHa KapTa B"bB BCflKa ot 
tax), BeflHara me hm xpyMHe MfleaTa, Me e Heo6xoflMMO fla HanpaBMM H^KaKBM 
pa3MecTBaHMfl m/im npeHape>KflaHMfl Ha hhkom ot KapTMTe. 

Pa3C"b>KflaBaMKM b T03M flyx ycraHOBABaMe, <-\e Tpa6Ba fla HanpaBMM noBe^e ot 
eflHO pa3MecTBaHe Ha eflHa m/im noBe^e KapTM, 3amoTO, aKO HanpaBMM caMO 
eflHO pa3MecTBaHe, no/iyneHaTa noflpefl6a ha Ma fla e cbBceM c/iynaMHa. 
C/ieflOBaTe/iHO hm Tpa6BaT mhoto Ha 6poM no-npocTM onepauMM 3a eflMHM4HM 
pa3MecTBaHMfl. 

CTMrHaxMe AO ntpBOTO pa3fle/iflHe Ha 3afla4aTa Ha nofl3afla4M: Tpa6BaT hm 
cepMfl pa3MecTBaHMfl m bchko pa3MecTBaHe MO>KeM fla pa3i~/ieflaMe KaTO no- 
npocTa 3afla4a, 4acr ot peiueHMeTO Ha no-c/io>KHaTa. 



f/iaBa 22. KaK fla pewaBaMe 3afla4M no nporpaMi/ipaine? 
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ni>pBa nofl3afla«na: eflMHMMHO pa3MecTBaHe 

KaK npaBMM "eflMHM4H0 pa3MecTBaHe"? Ha T03M Btnpoc MMa ctotmum OTro- 
Bopn, ho MoxeM fla B3eMeM ntpBaTa Mflea, kohto hm xpyMBa. Ako e flo6pa, me 
a no/i3BaMe. Ako He e flo6pa, me m3mmc/imm flpyra. 

Eto KaKBa Moxe fla e rrbpBaTa hm Mflea: aKO MMaMe Tecre KapTM, MoxeM fla ce 
ceTMM fla pa3fle/iMM TecTeTO Ha flBe 4acm no c/iynaeH Ha^MH v\ fla pa3MeHMM 
eflHaTa 4acr c flpyraTa. MMaMe /in Mflea 3a "eflMHM4H0 pa3MecTBaHe" Ha 
KapTMTe? MMaMe. OcraBa fla bmamm fla/iM Ta3M Mflea me hm cBtpiun pa6oTa. 

HeKa ce BtpHeM Ha Ha^a/iHaTa 3afla4a: Tpa6Ba fla no/iynuM c/iy^aMHO 
pa3MeceH0 TecTeTO KapTM, KoeTo hm e flafleHO KaTO bxoa. Ako xBaHeM TecTeTO 
m mhoto Ha 6poM n"bTM ro pa3uennM Ha flBe m pa3MeHMM no/iyneHMTe flBe 
4acTM, me no/iy4MM cnynaMHO pa3MecBaHe, Ha/in? M3me>Kfla HaiuaTa ntpBa 
Mflea 3a "eflMHM4H0 pa3MecTBaHe" me cBtpujn pa6oTa. 

BTopa nofl3afla«na: M36op Ha c/iynaMHO hmc/io 

KaK M36npaMe cny^aeH Ha^MH 3a pa3uenBaHe Ha TecTeTO? Ako MMaMe N 
KapTM, hm Tpa6Ba Ha^MH fla M36epeM 4mc/io Me>Kfly 1 m N-l, Ha/iM? 

3a fla peiuMM Ta3M nofl3afla4a, hm Tpa6Ba m/im BtHLUHa noMOifl, m/im fla 3HaeM, 
He T33M 3afla4a b Java e Be^e peweHa m MoxeM fla no/i3BaMe BrpafleHMa 
reHepaTop Ha c/iy^aMHM 4Mc/ia HaroTOBO. 

Ako He ce ceTMM fla norbpcMM b MHTepHeT KaK b Java ce reHepMpaT c/iy^aMHM 
4Mc/ia, MoxeM fla cm m3mmc/imm m Haiue co6cTBeHO peiueHMe, HanpMMep fla 
BtBexflaMe eflMH pefl ot K/iaBMaTypaTa m fla M3MepBaMe MHTepBa/ia BpeMe 
Me>Kfly cTapTMpaHeTo Ha nporpaMaTa m HaTMCKaHeTO Ha [Enter] 3a Kpafi Ha 
B"bBe>Kfla HeTO . noHexe npM bchko B"bBe>KflaHe TOBa BpeMe me e pa3/iM4H0 
(oco6eHO, aKO MO>KeM fla 0T4MTaMe c to^hoct ao HaHOceKyHflM), me MMaMe 
Ha4MH fla no/iy^MM c/iy^aMHO 4mc/io. OcTaBa Btnpocvr KaK fla ro HaKapaMe fla 
6"bfle b MHTepBa/ia ot 1 ao N-l, ho BepoaTHO me ce ceTMM fla no/i3BaMe 
ocTaTbKa OTfle/ieHMe Ha (N-l) m fla cm peiuMM npo6/ieMa. 

BM>KflaTe, <-\e flopM npocTMTe 3afla4M MoraTfla MMaT cbom nofl3afla4M m/im Mowe 
fla ce OKaxe, <-\e 3a tax Be^e MMaMe totobo peiueHMe. KoraTO HaMepMM 
peiueHMe, npMK/iK)4BaMe c TeKymaTa nofl3afla4a m ce BptmaMe KbM 
opMTMHa/iHaTa 3afla4a, 3a fla TbpcMM MfleM m 3a HeMHOTO pewaBaHe. HeKa 
HanpaBMM TOBa. 

TpeTa nofl3aflana: KOM6nHnpaHe Ha pa3MecTBaHMHTa 

fla ce BtpHeM naK Ha Ha^a/iHaTa 3afla4a. Hpe3 noc/ieflOBaTe/iHM pa3Cb>KfleHMfl 
CTMTHaxMe flo Mfle^Ta mhoto nvm fla M3B"bpujMM onepauM^Ta "eflMHM4H0 
pa3MecTBaHe" b TecTeTO KapTM flOKaTo TecTeTO ce pa3MecTM flo6pe. ToBa 
M3me>Kfla KopeKTHO m MoxeM fla ro npo6BaMe. 

Cera B"b3HMKBa Btnpocvr ko/iko n"bTM fla M3B"bpujMM onepauMATa "eflMHM4Ho 
pa3MecTBaHe". 100 n"bTM flocraTb4HO jim e? A He e /im mhoto? A 5 nvm 
fl0CTaTb4H0 /im e, He e /im Ma/iKO? 3a fla flafleM flo6"bp ottobop Ha T03M Btnpoc 
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Tpa6Ba fla noMkic/iMM Ma/iKO. Kojiko KapTM MMaMe? Ako KapTMTe ca Ma/iKO, me 
hm Tpa6BaT Ma/iKO pa3MecTBaHMfl. Ako KapTMTe ca mhoto, me hm Tpa6BaT 
noBe^e pa3MecTBaHMfl, Ha/in? CneflOBaTe/iHO 6poaT pa3MecTBaHMfl M3i~/ie>Kfla 

3aBMCM OT 6p03 KapTM. 

3a fla BMflMM ko/iko to4ho Tpa6Ba fla ca Te3M pa3MecTBaHMfl, MOweM fla 
B3eMeM eflMH npMMep. fla B3eMeM cTaHflapTHO TecTe KapTM. Ko/iko KapTM MMa 
b Hero? BceKM KapTOMrpa^ me Kawe, <-\e ca 52. Amm ToraBa fla noMnc/iMM 
ko/iko pa3uenBaHMfl Ha TecTeTO Ha flBe v\ pa3MeHflHna Ha flBeTe no/iOBMHM hm 
Tpa6BaT, 3a fla pa36"bpKaMe c/iy^aMHO 52 KapTM. fla/in 52 e flo6pe? Ako 
HanpaBMM 52 "eflHHM4HM pa3MecTBaHMfl" M3r/ie>Kfla, <-\e me e flocTarb4HO, 
3aifl0T0 3apafln c/iynaMHua M36op me cuenuM cpeflHO no 1 nvr Me>Kfly BceKM 
flBe KapTM (TOBa e bmaho m 6e3 fla 4eTeM fle6e/in khmtm no BeposTHOCTM v\ 
CTaTMCTM Ka) . A fla/in 52 He e mhoto? MoweM fla m3mmc/imm m no-Ma/iKo 4mc/io, 
KoeTo me e flocTaTb4HO, npuMepHo no/iOBMHaTa Ha 52. ToBa cbiflo M3r/ie>Kfla 
A0CTaTb4H0, ho me e no-TpyflHO fla ce o6ocHOBeM 3aiuo. 

Hakom 6nxa TptrHa/iM c p,e6env\re (JpopMy/iM ot TeopnaTa Ha BepoflTHOCTi/rre, 
ho MMa /in cMncb/i? Hmc/ioto 52 He e /in flocTaTb^Ho Ma/iKO, 3a fla TbpcuM no- 
Ma/iKO. LJ,MK"b/i ot 1 AO 52 Mi/maBa m nrHOBeHHO, Ha/in? KapTMTe ha Ma fla ca 
eflMH MM/inapfl, Ha/in? C/ieflOBaTe/iHO ha Ma Hy>Kfla fla mmc/imm b Ta3M nocoKa. 
npneMaMe, <-\e npaBMM TO/iKOBa "eflMHH4Hn pa3MecTBaHMfl", ko/ikoto ca 
KapTMTe m TOBa xeM e flocTaTb^HO, xeM He e npeKa/ieHO mhoto. Kpafi, Ta3M 
nofl3afla4a e peiueHa. 

Ome eflMH npMMep: copTupa He Ha HMC/ia 

HeKa pa3r/ieflaMe HaKpaTKO m ome eflMH npMMep. flafleH e MacuB c <-\v\cna m 
Tpa6Ba fla ro copTupaMe no ro/ieMi/ma, T.e. fla noflpeflMM e/ieMeHTMTe My b 
HapacTBaifl pefl. ToBa e 3afla4a, kohto MMa fleceTKM KOHuenTya/iHO pa3/iM4HM 
MeTOflu 3a peiuaBaHe m Bue MoweTe fla M3MMc/iMTe ctotmum Mflen, hhkom, ot 
komto ca BepHM, a flpyrn - He cbBceM. 

Ako MMaMe Ta3M 3afla4a m npneMeM, 4e e 3a6paHeH0 fla ce no/i3BaT 
BrpafleHMTe b Java K/iacoBe 3a copTupaHe, e HopMa/iHO fla B3eMeM /imct m 
xkiMMKa/i, fla cm HanpaBMM eflMH npMMep m fla 3ano4HeM fla pa3Cb>KflaBaMe. 
Mo>KeM fla flocTMTHeM flo mhoto pa3/iM4HM MfleM, npMMepHo: 

- MoweM fla M36epeM Hafi-Ma/iKOTo 4mc/io, fla ro OTne^aTaMe m fla ro 

M3TpMeM OT MaCMBa. C/iefl TOBa MO>KeM fla nOBTOpMM CbLflOTO 
MHOTOKpaTHO flOKaTO MaCMB"bT CB"bpiJJM. Pa3C"b>KflaBaMKM no T33M Mflefl 

MoxeM fla pa3fle/iMM 3afla4aTa Ha hhko/iko no-npocTM 3afla4KM: 
HaMMpaHe Ha HaM-Ma/iKO 4mc/io b MacMB; M3TpMBaHe Ha 4mc/io ot MacMB; 
OTne^aTBaHe Ha 4mc/io. 

- Mo>KeM fla B3eMeM Hafi-Ma/iKOTo 4mc/io m fla ro npeMecTMM HaM-OTnpefl 
(4pe3 M3TpMBaHe m BM"bKBaHe) . C/iefl TOBa b ocTaHa/iaTa 4acr ot MacMBa 
MoxeM naK fla HaMepMM HaM-Ma/iKOTo 4mc/io m fla ro npeMecTMM BeflHara 
c/iefl ntpBOTO. Ha k-TaTa cTbnKa me MMaMe ntpBMTe k HaM-Ma/iKM 4Mc/ia 
b Ha^a/iOTO Ha MacMBa. npM T03M noflxofl 3afla4aTa ce pa3fle/ia no 
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ecTecTBeH Ha^i/m Ha hhkojiko no-Ma/iKM 3afla4Kn: HaMi/ipaHe Ha Hafi- 
Ma/iKo 4Mc/io b 4acT ot MacuB m npeMecTBaHe Ha <-\v\cno ot eflHa no3nunfl 
Ha MacuB b flpyra. nocneflHaTa 3afla4Ka Mowe fla ce pa36ne Ha flBe no- 
Ma/iKu: "M3TpnBaHe ot MacuB" v\ "BM"bKBaHe b MacuB"). 

- Mo>KeM fla noflxoflMM v\ KopeHHo pa3/iM4Ho: fla pa3fle/iMM MacuBa Ha flBe 
4acTM c paBeH 6pov\ e/ieMeHTM, c/iefl KoeTo fla copTupaMe ntpBaTa 4acr, 
fla copTupaMe BTopaTa 4acr v\ HaKpaa fla o6eflMHMM flBeTe 4acTM. MoweM 
fla npmiOKMM cbiflOTO peKypcuBHO 3a BCHKa ot Macrkrre flOKaTo He 
flOCTurHeM flo 4acT c ro/ieMMHa eflMH eneMenr, komto o^eBUflHO e 
copTupaH. npn T03M noflxofl MMaMe naK pa3fle/iflHe Ha c/io>KHaTa 3afla4a 
Ha HAKO/iKO no-npocTM nofl3afla4n: pa3fle/iflHe Ha MacuB Ha flBe paBHM 
(m/im no4TM paBHM) 4acTn; c/iMBaHe Ha copTupaHM MacuBM. 

HflMa fla npofl"b/i>KaBaMe noBe^e. BceKM Mowe fla m3mmc/im ome mhoto Mflen 3a 
peujaBaHe Ha 3afla4aTa m/im fla rn nponeTe b hhkoh KHura no a/iropnTMM. 
noKa3axMe bm, <-\e BMHarn c/io>KHaTa 3afla4a Mowe fla ce pa3fle/in Ha hakojiko 
no-Ma/iKM m no-npocTM 3afla4KM. ToBa e npaBn/iHuaT noflxofl npn pewaBaHe 
Ha 3afla4M no nporpaMnpaHe - fla mmc/imm 3a ro/ieMna npo6/ieM KaTO 3a 
cbBKynHocr ot HAKO/iKO no-Ma/iKi/i npo6/ieMa. ToBa e TexHi/iKa, koato ce 
ycBOHBa 6aBHO c BpeMeTo, ho paHO m/im KbCHO me Tpa6Ba fla cBMKHeTe c Hea. 

FlpoBepeTe nneme cm! 

M3me>Kfla He ocraHa hmlao noBe^e 3a i/i3Mi/ic/iflHe. MMaMe i/iflea. i/i3r/ie>Kfla, 
4e pa6oTM. OcTaBa fla npoBepuM fla/in HancTMHa pa6oTM m/im caMO TaKa cm 
mmc/imm m fla c/iefl TOBa fla ce opueHTupaMe KbM MMn/ieMeHTauna. 

KaK fla npoBepuM Mfle^Ta cm? 06mkhob6ho TOBa cTaBa c HHKaKbB npuMep mjim 
c HAKO/iKO npuMepa. Tpa6Ba fla nofl6epeTe TaKMBa, npuMepn, komto b 
n"b/iHOTa noKpn BaT pa3/iM4HMTe c/iy^an, komto Baiuna a/iropnTbM Tpa6Ba fla 
npeoflo/iee. npuMepnTe Tpa6Ba xeM fla He ca ziecHM 3a Baujua a/iropnTbM, xeM 
fla ca flocTaTb^HO npocm, 3a fla rn pa3nnujeTe 6"bp30 m ziecHO. TaKi/iBa 
npuMepn Hapn^aMe "flo6pn npeflCTaBMTe/in Ha o6iflMfl c/iynaM". 

HanpuMep, aKo pea/iM3npaMe a/iropnTbM 3a copTupaHe Ha MacuB b HapacrBam 
pefl, yfla^HO e fla B3eMeM npuMep c 5-6 4nc/ia, cpefl komto MMa 2 eflHaKBM, a 
ocTaHa/iMTe ca pa3/iM4HM. Huc/iaTa Tpa6Ba ntpBOHa^a/iHO fla ca noflpefleHM b 
c/iy^aeH pefl. ToBa e flo6"bp npuMep, noHewe noKpuBa mhoto ro/iflMa 4acT ot 
c/iynanTe, b komto Baujua a/iropnTbM Tpa6Ba fla pa6oTM. 

3a c"biflaTa 3afla4a ca copTupaHe MMa mhokcctbo HenoflxoflfliflM npuMepn, c 
komto HflMa fla MOweTe ecfieKTMBHO fla npoBepnTe fla/in BaiuaTa Mflea 3a 
peiueHne pa6oTM KopeKTHO. HanpuMep MoxeM fla B3eMeM npuMep caMO c 2 
4nc/ia. 3a Hero a/iropnTbM"bT Moxe fla pa6oTM, ho no Mflea fla e rpeweH. 
MoxeM fla B3eMeM npuMep caMO c eflHaKBM 4nc/ia. npn Hero BceKM a/iropnTbM 
3a copTupaHe me pa6oTM. MoxeM fla B3eMeM npuMep c 4nc/ia, komto ca 
npeflBapnTe/iHO noflpefleHM no ro/ieMMHa. M 3a Hero a/iropnTbM"bT Mowe fla 
pa6oTM, ho fla e rpeiueH. 
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KoraTo npoBepnBaTe MfleMTe cm nofl6npaiiTe noflxoflfiiijM npn- 
Mepki. Te Tpn6Ba xeM fla ca npocTM n /iecHM 3a pa3nncBaHe, 
xeM fla He ca nacTeH cnynaii, npM komto BauiaTa Mflen 6m 
Mor/ia na pa6oTM, ho fla e rpeuiHa b oGuima cnynaii. flpMMe- 
pvne, komto M36npaTe, Tpn6Ba na ca flo6pu n peflCTa b kiTe/i v\ 
Ha 06114H51 c/iynaM - na noKpuBaT bi>3mo>kho noBene c/iynan, 
6e3 na ca ro/ieMM m c/io>khm. 



Pa36i>pKBaHe Ha KapTM: npoBepKa Ha MfleflTa 

HeKa M3MMC/1MM eflMH npuMep 3a HaiuaTa 3afla4a 3a pa36"bpKBaHe Ha KapTM, 
fla Ka>KeM c 6 KapTM. 3a fla e flo6"bp npuMepa, KapTMTe He Tpa6Ba fla ca Ma/iKO 
(fla KaweM 2-3), 3aiflOTo TaKa npMMepvr e npeKa/ieHO zieceH, ho He Tpa6Ba v\ 
fla ca MHoro, 3a fla MoweM 6"bp30 fla nponrpaeM HaiuaTa Mflea Btpxy npuMepa. 
flo6pe e KapTMTe fla ca noflpefleHM n"bpB0Ha4a/iH0 no ro/ieMMHa v\nv\ Aawe 3a 
no-/iecHO fla ca nopeflHM, 3a fla MO>Ke HaKpaa ziecHO fla bmamm fla/in ca 
pa36"bpKaHM - aKo ce 3ana3flT nopeflHM v\nv\ 4acTM4H0 noflpefleHM, 3Ha4M 
pa36"bpKBaHei"0 He pa6o™ flo6pe. Mo>Ke 6m e HaM-xnTpo fla B3eMeM 6 Kap™, 
komto ca nopeflHM, 6e3 3Ha4eHMe Ha 6oaTa. 

Be^e M3MMc/iMXMe npMMep, komto e flo6"bp npeflCTaBMTe/i Ha o6iunfl c/iynaM 3a 
HaiuaTa 3afla4a. HeKa fla ro HapMcyBaMe Ha /imct xapTMfl m fla npoMrpaeM 
Btpxy Hero M3MMc/ieHMfl a/iropMTbM. Tpa6Ba 6 nvm noflpefl fla cuenMM Ha 
c/iy^aMHO MflCTO nopeflMuaTa KapTM m fla pa3MeHMM no/iy^eHMTe 2 4acTM. HeKa 
KapTMTe ntpBOHa^a/iHO ca HapefleHM no ro/ieMMHa. O^aKBaMe HaKpaa KapTMTe 
fla ca cnynaMHO pa36"bpKaHM. fla bmamm KaKBO me no/iy4MM: 
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HflMa Hy>KAa p,a npaBMM 6 pa3uenBaHMa. Bm>ka3 ce, <-\e cnep, 3 pa3MecTBaHMH 
ce BtpHaxMe b M3X0AHa no3MUMfl. ToBa eABa /im e c/iy^aMHO. KaKBO craHa? 
OTKpMXMe npo6/ieM b a/iropMTbMa. M3r/ie>KAa, <-\e HaiuaTa MAea e rpewHa. 
KaTO ce 3aMMc/iMM Ma/iKO, ce BM>KAa, 4e bcako eAHHM4Ho pa3MecTBaHe npe3 
c/iy^aMHaTa no3MUMfl k BCbiuHocr poTMpa Ha/iflBo TecTeTo KapTM k nvm m cnep, 
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061J40 N poTaunn cTuraMe ao M3xoflHa no3nunfl. flo6pe, <-\e TecTBaxMe Ha ptKa 
a/iropnTbMa npeflu fla CMe Hannca/in nporpaMaTa, Ha/in? 

ripn npo6/ieM M3Miic/ieTe Hoea Mflen! 

HopMa/iHO e, c/iefl KaTo HaMepuM npo6/ieM b HaiuaTa Mflea, fla m3mmc/imm HOBa 
Mflea, KOflTO 6m Tpa6Ba.no fla pa6oTM. ToBa MO>Ke fla CTaHe no flBa Ha^MHa: 
m/im fla nonpaBMM crapaTa cm Mflea, KaTO OTcrpaHMM flecjjeKTMTe b Hea, v\nv\ fla 
M3MMC/1MM Han"b/iHO HOBa Mflefl. HeKa BMflMM KaK TOBa pa6oTM 3a HaiuaTa 
3afla4a 3a pa36"bpKBaHe Ha KapTM. 



kl3MMC/isiHeTO Ha peuieHMe Ha 3aflana no nporpaMMpaHe e 
MTepaTMBGH npouec, komto bk/i toHBa nocneflOBaTe/iHO m3mmc- 
/lHHe Ha Mflen, M3npo6Ba HeTO mm m eBeHTya/iHO 3aM5iHaTa mm 
c no-/io6pM Mflen npn otkpmb3H6 Ha npo6/ieM. floHHKora oute 
n'bpBaTa Mflen e npasM/iHa, a noHUKora npo6BaMe m otxbi>p- 
/iflMe eflHa no eflHa MHoro pa3/iMMHM Mflen floxaTo CTMrHeM no 
Mflen, KonTO fla hm CBiapuiM pa6oTa. 



fla ce BtpHeM Ha HaiuaTa 3afla4a. n^pBOTO Heiuo, KoeTO hm xpyMBa, e fla 
BMflMM 3aiuo e rpeujHa HaiuaTa ntpBa Mflea m fla ce oni/rraMe fla a nonpaBMM, 
aKO TOBa e bt^mokho. npo6/ieMvr necno ce 3a6e/ifl3Ba: noc/ieflOBaTe/iHOTO 
pa3uenBaHe Ha TecreTo Ha flBe 4acTM m pa3MAHaTa mm He boam ao c/iy^aMHa 
Hapefl6a Ha KapTMTe, a ao HHKaKBa THXHa poTauMa (M3MecTBaHe Ha/iflBO c 

HflKaKbB 6pOM n03ML4MM). 

KaK Aa nonpaBMM a/iropMTbMa? Heo6xoAMM hm e no-yMeH Ha^MH p,a npaBMM 
eAMHMMHOTO pa3MecTBaHe, Ha/iM? XpyMBa hm c/ieAHaTa MAea: B3MMaMe ABe 
c/iy^aMHM KapTM m tm pa3MeHHMe eAHa c Apyra? Ako ro HanpaBMM N Ha 6poM 
nvm, cMrypHO iue ce no/iy^M c/iy^aMHa HapeA6a. MAeaTa M3me>KAa no-Ao6pa 
ot npeAHaTa m MO>Ke 6m pa6oTM. Be^e 3HaeM, <-\e npeAM Aa mmc/imm 3a 
pea/iM3auMfl Ha hobma a/iropMTbM Tpa6Ba Aa ro npoBepMM. 3ano4BaMe Aa 
CKMUMpaMe Ha xapTMfl KaKBO iue ce cny<-\v\ 3a HawMfl npMMep c 6 KapTM. 

B T03M MOMeHT hm xpyMBa HOBa KaTO Me /im no-Ao6pa v\p,es\. He e nv\ no-JiecHo 
Ha BCflKa cTbnKa Aa B3eMeM c/iynaMHa KapTa m Aa a pa3MecTMM c ntpBaTa? 
M3r/ie>KAa no-npocTO m no-/iecHO 3a pea/iM3auMfl, a pe3y/iTaTbT 6m Tpa6Ba/io 
naK Aa e c/iynaeH. ntpBOHa^a/iHO iue pa3MeHMM KapTa ot c/iynaMHa no3MUMfl 
ki c n'bpBaTa KapTa. IHe MMaMe c/iy^aMHa KapTa Ha ntpBa no3MUMfl m ntpBaTa 
KapTa iue 6"bAe Ha no3MUMa ki. Ha c/ieABaiuaTa CTbnKa iue M36epeM c/iy^aMHa 
KapTa Ha no3MUMfl k 2 m iue a pa3MeHMM c ntpBaTa KapTa (KapTaTa ot no3MUMfl 
ki). TaKa Be^e ntpBaTa KapTa cm e cMeHM/ia no3MUMflTa, KapTaTa ot no3MUMfl 
ki cm e CMeHM/ia no3MUMflTa m KapTaTa ot no3MUMfl k 2 cbiuo cm e CMeHM/ia 
no3MUMflTa. M3me>KAa, <-\e Ha BCHKa CTbnKa no eAHa KapTa cm cmcha 
no3MUMflTa etc c/iy^aMHa. Cnep, TaKMBa N cTbnKM Mo>KeM Aa o^aKBaMe BCAKa 
KapTa cpeAHO no BeAH"b>K Aa cm e CMeHM/ia mhctoto m c/ieAOBaTe/iHO KapTMTe 
6m Tpa6Ba.no Aa ca Ao6pe pa36"bpKaHM. 
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fla/in TOBa HancTMHa e HancTMHa TaKa? fla He cTaHe KaTo npeflHMH n"bT? HeKa 
npoBepuM. Othobo me B3eMeM 6 KapTM, komto npeflcraB/iflBaT ,qo6pe nofl6paH 
npuMep 3a HawaTa 3afla4a (flo6"bp npeflcraBMTe/i Ha o6iunfl c/iy^aM). Eto 
KaKBo ce no/iynaBa: 
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Ot npuMepa BM>K,qaMe, <-\e pe3y/iTarbT e npaBM/ieH - no/iynaBa ce HancTMHa 
c/iy^aMHO pa36"bpKBaHe Ha HaweTO npuMepHO TecTe ot 6 KapTM. IHom HaiunflT 
a/iropnTbM pa6oTM 3a 6 KapTM, 6m Tpa6Ba.no fla pa6oTM m 3a flpyr 6poM. Ako 
He CMe y6efleHM b TOBa, e xy6aB0 fla B3eMeM flpyr npuMep, komto M3me>Kfla, 
<-\e e no-TpyfleH 3a Haujua a/iropnTbM. 

Ako CMe TBtpflo y6efleHM, <-\e MfleaTa e BapHa, Mowe m fla cm cnecTMM 
pa3ni/icBaHeTo Ha noBe^e npuMepn Ha xapTna. Mo>KeM fla npofl"b/i>KMM Hanpefl 
c peujaBaHeTo Ha 3afla4aTa. 

fla o6o6iflMM KaKBO HanpaBMXMe flo MOMeHTa v\ KaK 4pe3 noc/ieflOBaTe/iHM 
pa3Cb>KfleHMfl cTurHaxMe flo Mflea 3a pewaBaHeTO Ha 3afla4aTa. C/ieflBaMKM 
BCM4KM npenoptKM, M3/io>KeHM flo MOMeHTa, MMHaxMe npe3 c/ieflHMTe cTbnKn: 

- M3no/i3BaxMe jimct m xuMMKa/i, 3a fla cm cKnunpaMe TecTe KapTM 3a 
pa36"bpKBaHe. HapucyBaxMe cm noc/ieflOBaTe/iHOCT ot KyTMM km Ha /imct 
xapTMfl m TaKa ycnaxMe BM3ya/iH0 fla cm npeflCTaBMM KapTMTe. 

- MMaMKM BM3ya/iHa npeflCTaBa 3a npo6/ieMa, hm xpyMHaxa hakom MfleM: 

n"bpBO, 4e Tpa6Ba fla npaBMM HflKaKBM eflMHM4HM pa3MeCTBaHMfl M btopo, 

<-\e Tpa6Ba fla vv\ npaBMM mhoto Ha 6poM riv™. 
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- PeujuxMe fla npaBMM eflMHM4HM pa3MecTBaHMfl 4pe3 ueneine Ha KapTMTe 
Ha c/iynaMHO macro m pa3MAHa Ha flBeTe no/iOBMHM. 

- PeujuxMe, 4e Tpa6Ba fla npaBMM TO/iKOBa pa3MecTBaHMfl, ko/ikoto ca 
KapTMTe b TecTeTO. 

- C6/i"bCKaxMe ce m c npo6/ieMa 3a M36op Ha cny^aMHO 4mc/io, ho 
M36paxMe peiueHne HaroTOBO. 

- Pa36nxMe opurnHa/iHaTa 3afla4a Ha Tpn nofl3afla4n: eflMHM4H0 pa3- 
MecTBaHe; M36op Ha cnynaMHO >-mc.no; K0M6nHnpaHe Ha eflUHMMHUTe 
pa3MecTBaHMfl. 

- npoBepuxMe fla/in MfleaTa pa6oTM i/i HaMepuxMe rpewKa. flo6pe, <-\e 
HanpaBMXMe npoBepKa npeflu fla HanniueM KOfla! 

- M3MMc/inxMe HOBa cTpaTerna 3a eflMHM4Ho pa3MecTBaHe, kohto 
M3r/ie>Kfla no-HaflewflHa. 

- npoBepuxMe HOBaTa Mflea c noflxoflfliflu npuMepn v\ MMaMe yBepeHocT, 
4e e npaBM/iHa. 

Bene MMaMe v\p,ea 3a peiueHne Ha 3afla4aTa m th e npoBepeHa c npuMepn. 
ToBa e HaM-Ba>KHOTO 3a pewaBaHeTO Ha eflHa 3afla4a - fla m3mmcjimm a/iro- 
puTbMa. OcTaBa no-ziecHOTO - fla pea/iM3npaMe nfleaTa cm. HeKa bmamm KaK 
CTaBa TOBa. 

nofl6epeTe crpyKTypiiTe ot a^hhm! 

Ako Be^e MMaMe Mflea 3a peiueHMe, kohto M3me>Kfla npaBM/iHa m e npoBepeHa 
c HAKO/iKO npMMepa, ocTaBa fla HanMiueM nporpaMHMfl koa, Ha/iM? KaKBO 
M3nycHaxMe? M3MMc/iMXMe jim bcm>hko Heo6xoflMMO, 3a fla MO>xeM 6"bp30, necno 
m 6e3npo6/ieMHO fla HanMiueM nporpaMa, kohto pea/iM3Mpa HawaTa Mflea 3a 
peiuaBaHe Ha 3afla4aTa? 

ToBa, KoeTO M3nycHaxMe, e fla cm npeflCTaBMM KaK HaiuaTa Mflea (koato 
BMflflXMe KaK pa6oTM Ha xapTMfl) iue 6"bfle MMn/ieMeHTMpaHa KaTO kom niOTbpHa 
nporpaMa. ToBa He BMHarM e e/ieMeHTapHO m noHAKora M3MCKBa flocTa BpeMe 
m flon"b/iHMTe/iHM MfleM. ToBa e Ba>KHa cTbnKa ot peiuaBaHeTO Ha 3afla4M: fla 
noMMc/iMM 3a MfleMTe cm b TepMMHMTe Ha kom nioTbpHOTo nporpaMMpaHe. ToBa 
03Ha4aBa fla pa3C"b>KflaBaMe c KOHKpeTHM crpyKTypM ot flaHHM, a He c 
a6cTpaKUMM KaTO "KapTa" m "TecTe Ka ptm". Tpa6Ba fla nofl6epeM noflxoflfliuM 
cTpyKTypM ot flaHHM, c komto fla pea/iM3MpaMe MfleMTe cm. 



ripeflM fla npeMMHeTe ki>m HMnneMeHTauMfl Ha BauiaTa Mflen 
noMMC/ieTe 3a CTpy KTy p MTe ot flaHHM. Mo>Ke fla ce OKawe, ne 
BauiaTa vtaea He e TO/iKOBa flo6pa, ko/ikoto M3r/ie>Kfla. Mo>Ke 
Aa ce oKa>Ke, ne e ipyflHa 3a pea/iM3aukm m/im HeecpeKTMBHa. 
flo-flo6pe na OTKpneTe TOBa cera, otko/ikoto no-KtcHo. 
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B HaiuMfl c/iynaki roBopuxMe 3a "pa3MHHa Ha c/iy^aMHa KapTa c flpyra", a b 
nporpaMnpaHeTo TOBa 03Ha4aBa fla pa3MecTMM flBa e/ieMeHTa b H^KaKBa 
cTpyKTypa ot flaHHM (npuMepHO MacuB, cnncbK v\nv\ Hemo flpyro). CTurHaxMe 
AO MOMeHTa, b komto Tpa6Ba fla M36epeM cTpyKTypnTe ot flaHHM v\ me bm 
noKaweM KaK ce npaBM TOBa. 

B KaKBa CTpyKTypa fla na3MM TecTeTO KapTM? 

□■bpBMflT B"bnpOC, KOMTO B"b3HM KBa, e B KaKBa CTpyKTypa OT flaHHM fla 

cbxpaH^BaMe TecTeTO KapTM. MoraT fla hm xpyMHaT bch KaKBM Mflen, ho He 
BCM4KM cTpyKTypn ot flaHHM ca noflxoflflifln. HeKa pa3Cb>KflaBaMe Ma/iKO no 
Btnpoca. MMaMe cbBKyn hoct ot KapTM v\ Hapefl6aTa Ha KapTMTe b Ta3M 
CTpyKTypa e ot 3Ha4eHi/ie. C/ieflOBaTe/iHO Tpa6Ba fla M3no/i3BaMe CTpyKTypa, 
kohto cbxpaH^Ba cbBKynHocT ot e/ieMeHTM v\ 3ana3Ba Hapefl6aTa mm. 

MoweM /in /ia no/i3BaMe mscmb? 

ri"bpBOTO, KoeTO MoxeM fla ce ceTMM, e fla M3no/i3BaMe "MacuB". ToBa e nav\- 
npocTaTa CTpyKTypa 3a cbxpaHeHne Ha cbBKyn hoct ot e/ieMeHTM. MacMBvr 
Moxe fla cbxpaHHBa cbBKynHocr ot e/ieMeHTM v\ b Hero e/ieMeHTi/rre MMaT 
Hapefl6a (ntpBn, btopm TpeTM v\ t.h.)- MacMBvr He Mowe fla npoMeHfl 
n"bpB0Ha4a/iH0 onpefle/ieHna My pa3Mep. 

noflxoflflifla CTpyKTypa nv\ e MacMBvr? 3a fla cm ottobopum Ha T03M Btripoc, 
Tpa6Ba fla noMnc/iMM KaKBO Tpa6Ba fla npaBMM c TecTeTO KapTM, 3anncaH0 b 
MacuB m fla npoBepuM fla/in BcaKa ot Heo6xoflMMMTe hm onepaunn Mowe fla ce 
pea/iM3npa ecfieKTMBHo c MacuB. 

Kom ca onepauuMTe c TecTeTO Kap™, komto me hm ce Ha/io>KM fla pea/iM3M- 
paMe 3a Haujua a/iropnTbM? HeKa rn m36pomm: 

- M36op Ha c/iynaMHa KapTa. noHexe b MacuBa MMaMe flocTbn ao 
e/ieMeHTMTe no MHfleKc, MOweM fla M36epeM c/iynaMHO mscto b Hero 
(BflflCHO ot ntpBaTa no3nunfl) 4pe3 M36op Ha cny^aMHO 4mc/io k b 
MHTepBa/ia ot 1 ao N-l. 

- Pa3MAHa Ha KapTa Ha no3nunfl k c ntpBaTa KapTa (eflMHM4Ho 
pa3MecTBaHe). C/iefl KaTo cMe M36pa/in cnynaMHa KapTa, Tpa6Ba fla a 
pa3MeHMM c ntpBaTa. M Ta3M onepauna M3me>Kfla npocTa. MoxeM fla 
HanpaBMM pa3MHHaTa Ha Tpn cTbnKM 4pe3 BpeMeHHa npoMeH/iMBa. 

- B"bBe>KflaHe Ha TecTeTO / o6xo>KflaHe Ha KapTMTe ot TecTeTO / 
OTne^aTBaHe Ha TecTeTO - bcm^km Te3M onepaunn 6nxa mot/im fla hm 
noTpa6BaT, ho M3me>Kfla TpuBna/iHO fla rn pea/iM3npaMe c MacuB. 

M3r/ie>Kfla, <-\e MacMBvr Mowe fla hm cbtdPlum pa6oTa ca cbxpaHeHne Ha Tecre 

KapTM. 
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Mo>KeM /in fla no/i3BaMe flpyra cTpyKTypa? 

HopMa/iHO e fla cm 3aflafleM Btnpoca fla/in MacuB e HaM-noflxoflamaTa crpyK- 
Typa ot flaHHM 3a pea/iM3npaHe Ha onepaunnTe, komto HaiuaTa nporpaMa 
Tpa6Ba fla MSBtpiuBa Btpxy TecTeTO KapTM. l/l3r/ie>Kfla, <-\e bcm^km onepaunn 
MoraT/iecHO fla ce pea/iM3npaTc MacuB. 

Bee naK, HeKa noMnc/iMM MO>KeM nv\ fla M36epeM no-noflxoflama CTpyKTypa ot 

MaCMB. HeKa nOMMC/lMM KaKBM Ca B"b3M0>KH0CTMTe hm: 

- CBtpsaH cnncbK - HAMaMe flupeKTeH flocrbn no HOMep Ha e/ieMeHT v\ me 
hm e TpyflHO fla M36npaMe ot cnncbKa cnynaMHa KapTa. 

- CTaTM^eH cnncbK c npoMeH/iMBa fl"b/i>KMHa (ArrayList) - M3r/ie>Kfla, ne 
npnTe>KaBa bcm^km npeflMMCTBa Ha MacuBMTe v\ Mowe fla pea/iM3npa 

BCM4KM OnepaUMM, KOMTO HM Tpfl6BaT, nO CbLflMfl Ha4MH, K3KT0 C MaCMB. 

ne^e/iMM Ma/iKO yflo6cTBO - b ArrayList MOweM ziecHO fla TpMeM m 
Ao6aBflMe, KoeTo Mowe fla y/iecHM B"bBe>KflaHeTo Ha KapTMTe m hakom 
ApyrM noMOiflHM onepauMM. 

- CreK / onaujKa - TecTeTO Ka ptm ha Ma noBefleHMe Ha FIFO / LIFO m 
c/ieflOBaTe/iHo Te3M cTpyKTypM He ca noflxoflfliflM. 

- MHO>KecTBo (TreeSet / HashSet) - b MHo>KecTBaTa HflMa Hapefl6a m TOBa 
e cbiuecTBeHa npe^Ka, 3a fla vv\ M3no/i3BaMe. 

- Xeiu-Ta6/iML4a - CTpyKTypaTa "TecTe KapTM" He e ot BMfla k/ikj^-ctomhoct 
m c/ieflOBaTe/iHO xeiu-Ta6/iML4aTa He Mo>Ke fla ro cbxpaHHBa m o6pa6oTBa 
ecfieKTMBHO. OcBeH TOBa xeiu-Ta6/iMLiMTe He 3ana3BaT noflpefl6aTa Ha 
e/ieMeHTMTe. 

06lflO B3eT0 M34epnaXMe OCHOBHMTe CTpyKTypM OT flaHHM, KOMTO CbXpaHflBaT M 

o6pa6oTBaT cbBKyn hoctm ot e/ieMeHTM m cTMTHaxMe flo M3B0fla, <-\e MacMB m/im 
ArrayList me hm cBtpiuaT pa6oTa, a ArrayList e no-rbBKaB m yflo6eH ot 
o6MKHOBeHMfl MacMB. B3MMaMe peiueHMe fla no/i3BaMe ArrayList 3a cbxpaHe- 
HMeTO m o6pa6oTKaTa Ha TecTeTO KapTM. 



M36opi>T Ha CTpyKTypa flaHHM 3anoHBa c M36posiBaHe Ha k/ik>- 
HOBMTe onepaukiki, komto uie ce M3B~bpuiBaT Btpxy Hen. Gnen 
TOBa Ce 3Ha/1M3MpaT B"b3MO>KHMTe CTpyKTypM, KOMTO MoraT na 
6-bflaT M3f10/13BaHM M OT TUX Ce M36Mpa T33M, KOflTO HaM-/ieCHO 

m ecpeKTMBHO pea/iM3Mpa Te3M onepaunn. floHHKora ce npaBM 
KOMnpoMMC Me>Kfly ziecHOTa Ha pea/iki3aumi m ecpeKTMBHOCT. 



KaK na na3MM flpyniTe MHCpopMauMOHHM o6sktm? 

C/iefl KaTO peiuMXMe ntpBMfl npo6/ieM, a mmchho KaK fla npeflcraBHMe b 
naMeira TecTe ot KapTM, cneflBa fla noMMc/iMM fla/iM MMa m flpyrM o6eKTM, c 
komto 6opaBMM, 3a komto c/ieflBa fla noMMc/iMM KaK fla tm npeflCTaBAMe. KaTO 
ce 3aMMc/iMM, ocBeH o6eKTMTe "KapTa" m "TecTe KapTM", HaniMsiT a/iropMTbM He 

M3nO/13Ba flpyrM MHCjDOpMaUMOHHM 06eKTM. 
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B"b3HMKBa B"bnpoc"bT KaK fla npeflCTaBMM eflHa KapTa? Mo>KeM fla a npeflcraBMM 
KaTO cuMBO/ieH hm3, ioto 4Mc/io M/in KaTO K/iac c flBe no/ieTa - nv\u,e v\ 6oa. 
MMa, pa36npa ce m flpyrn BapnaHTM, komto MMaT cBOMTe npeflMMcrea m 
HeflocTarbun. 

npeflu fla HaB/ie3eM b fl"b/i6oKM pa3Cb>KfleHMfl Koe npeflcraBHHe e HaM-,qo6po, 
HeKa ce BtpHeM Ha yc/iOBneTO Ha 3afla4aTa. To npeflno/iara, <-\e TecTeTo KapTM 
hm e flafleHO (KaTO MacuB m/im cnncbK) v\ Tpa6Ba fla ro pa3MecTMM. KaKBO 
to4ho npeflcraB/iflBa eflHa KapTa HHMa HMKaKBO 3Ha4eHne 3a Ta3M 3afla4a. 
flopn HHMa 3Ha4eHne fla/in pa3MecTBaMe KapTM 3a nrpa, cjDnrypn 3a wax, 
KaniOHM c flOMaTM M/iM HAKaKBM flpyrM o6eKTM. MMaMe HapefleHa nocneflOBa- 
Te/iHOCT ot o6eKTM m Tpa6Ba fla a pa36"bpKaMe. OaKTbT, <-\e pa36"bpKBaMe 
KapTM, H9\ Ma 3Ha4eHne 3a HaiuaTa 3afla4a m HHMa Hy>K,qa fla ry6nM BpeMe fla 
mmc/imm KaK T04H0 fla npeflCTaBMM eflHa KapTa. HeKa npocro ce cnpeM Ha 
ntpBaTa Mflea, koato hm xpyMBa, npMMepHO fla cm flecjDMHMpaMe K/iac Card c 
no/ieTa face m suit. flopM fla M36epeM flpyro npeflcraBHHe (npMMepHO 4mc/io ot 
1 AO 52), TOBa He e cbmecrBeHo. HaMa fla flMCKyTMpaMe noBe^e T03M Btnpoc. 

CopnipaHe Ha HMC/ia - nofl6op Ha CTpyKTypMTe fla hhm 

npeflM fla npofl"b/i>KMM HaTaTbK, HeKa pa3meflaMe ome eflMH npMMep, npM 
komto MMaMe Hy>Kfla ot M36op Ha cTpyKTypM ot flaHHM. HeKa MMaMe 3afla4aTa 
3a copTMpaHe no ro/ieMMHa Ha cbBKynHOcr ot <-\v\cna. HeKa CMe M36pa/iM fla 
M3no/i3BaMe HaM-npocn/ia a/iropMTbM, 3a komto CMe ce ceTM/iM : fla B3MMaMe 
flOKaTo Moxe Haki-Ma/iKOTo 4mc/io, fla ro OTne^aTBaMe m fla ro M3TpMBaMe. 
Ta3M Mflea ziecHO ce pa3nMCBa Ha xapTMfl m ziecHO ce y6e>KflaBaMe, <-\e e 
KopeKTHa. 

KaKBa cTpyKTypa ot flaHHM fla no/i3BaMe 3a ctxpaHeHMe Ha 4Mc/iaTa? Othobo, 
3a fla cm OTroBopMM Ha TO3M B"bnpoc, e Heo6xoflMMO no mmc/imm KaKBM one- 
pauMM MMaMe fla M3B"bpi±iBaMe Btpxy Te3M <-\v\cna. OnepauMMTe ca c/ieflHMTe: 

- TtpceHe Ha Hatf-Ma/iKa ctomhoct b cTpyKTypaTa. 

- M3TpMBaHe Ha HaMepeHaTa HaM-Ma/iKa ctomhoct ot CTpyKTypaTa. 

04eBMflH0 M3 no/13 BaHeTO Ha MacMB He e pa3yMHo, 3aifl0T0 He pa3no/iaraMe c 
onepauMATa "M3TpMBaHe". M3no/i3BaHeTO Ha ArrayList M3r/ie>Kfla no-flo6pe, 
3aiflOTO m flBeTe onepauMM MOweM fla pea/iM3MpaMe cpaBHMTe/iHO npocTO m 
ziecHO. CTpyKTypM KaTO CTeK m onawKa ha Ma fla hm noMorHaT, 3amoTo H^MaMe 
LIFO m/im FIFO noBefleHMe. Ot xeuj-Ta6/iMu,a H^Ma oco6eH cmmcid/i, 3aifl0T0 b 
Hen HflMa 6"bp3 Ha^MH 3a Ha mm pa He Ha HaM-Ma/iKa ctomhoct, BtnpeKM <-\e 
M3TpM BaHeTO Ha e/ieMeHT 6m mot/io fla e no-edpeKTMBHO. 

CTMraMe ao CTpyKTypMTe Hashset m TreeSet. MHoxecTBaTa MMaT npo6/ieMa, 
<-\e He noflfl"bp>KaT B"b3M0>KH0CT 3a ctxpaHeHMe Ha eflHaKBM e/ieMeHTM. 
BtnpeKM TOBa, HeKa vv\ pa3r/ieflaMe. CTpyKTypaTa Hashset He npeflcraB/iflBa 
MHTepec, 3aifl0T0 npM Hea othobo H^MaMe zieceH Ha^MH fla HaMepMM nav\- 
Ma/iKMH e/ieMeHT. 06a4e CTpyKTypaTa TreeSet M3r/ie>Kfla o6emaBama. HeKa a 
pa3r/ieflaMe. 
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K/iacvr TreeSet cnopefl flOKyMeHTaunflTa Ha Java fl"bp>KM eneMemme cm b 
6a/iaHcnpaHO fltpBO m noflfltpwa onepauMHTa "M3Ba>KflaHe Ha HaM-Ma/iKua 
e/ieMeHT". Ko/iko MHTepecHo! XpyMBa hm HOBa Mflea: BKapBaMe bcm^km 
e/ieMeHTM b TreeSet m M3KapBaMe ot Hero MTepaTMBHo HaM-Ma/iKua e/ieMeHT 
flOKaTo e/ieMeHTMTe cBtpwaT. npocTO, ziecHO v\ ecfieKTMBHO. MMaMe HaroTOBo 
flBeTe onepaunn, komto hm MHTepecyBaT (TbpceHe Ha Hafi-Ma/rbK e/ieMeHT m 
M3TpnBaHeT0 My ot cTpyKTypaTa) b MeTOflMTe first () m remove () . 

flOKaTo cm npeflcraBflMe KOHKpeTHaTa MMn/ieMeHTauna v\ ce pobmm b flOKyMeH- 
TaunflTa npo4MTaMe Heiuo oiue no-MHTepecHo: K/iacvr TreeSet fl"bp>KM 
B"bTpei±iHO e/ieMeHTMTe cm noflpefleHM no ro/ieMMHa. Amm Ha/in TOBa ce ncKa b 
3afla4aTa: fla HapeflMM e/ieMeHTMTe no ro/ieMMHa. CneflOBaTe/iHO, aKo rn 
BKapaMe b TreeSet m cnefl TOBa o6xoamm e/ieMeHTi/rre My (4pe3 HeroBna 
MTepaTop), Te iue 6"bflaT noflpefleHM no ro/ieMMHa. 3afla4aTa e peweHa. 

flOKaTo ce paflBaMe, ce cemaMe 3a eflMH 3a6paBeH npo6/ieM: TreeSet He 
noflfl"bp>Ka eflHaKBM eneMemw, T.e. aKO MMaMe 4mc/ioto 5 hhko/iko nvm, to 
me ce nos bm b mhokcctboto caMo BeflKbw. B KpafiHa cMeTKa npn copTupa- 
HeTO me 3ary6nM GesBtsBpaTHO hhkom ot eneMemme. 

EcTecTBeHO e fla noTbpcuM peiueHne Ha T03M npo6/ieM. Ako MMa HannH fla 
na3MM ko/iko n"bTM ce cpeifla BceKM e/ieMeHTM ot MHO>KecTBOTO, TOBa me hm 
peujn npo6/ieMa. ToraBa ce cemaMe 3a K/iaca TreeMap. Tom cbxpaHABa 
MHO>KecTBo K/iK)40Be, komto ca noflpefleHM no ro/ieMMHa m B"bB bcckm k/ik)4 
MO>KeM fla MMaMe ctomhoct. B cTOMHOcrra mokcm fla cbxpaHHBaMe ko/iko nvm 
ce cpeifla flafleH e/ieMem". M3r/ie>Kfla TOBa pewaBa npo6/ieMa hm m MO>KeM fla 
ro pea/iM3MpaMe, MaKap m He TO/iKOBa ziecHO, ko/ikoto c ArrayList m/im c 
TreeSet. 

Ako npo^eTeM BHMMaTe/iHO flOKyMeHTauMATa 3a TreeMap, me bmamm, <-\e T03M 
K/iac B"bTpeiuHO M3no/i3Ba 4epH0-4epBeH0 fltpBO (KaKBOTo m fla e TOBa) m 
MO>Ke hakom fleH fla ce flOceTMM, <-\e HeyceTHo 4pe3 pa3Cb>KfleHMfl cMe 

flOCTMTHa/lM flO fl06pe M3BeCTHMfl a/lTOpMTbM "COpTMpaHe 4pe3 fl"bpBO" 

( http://en.wikipedia.org/wiki/Binary tree sort ). 

BMflflXTe flO K3KBM MfleM BM flOBe>KflaT pa3C"b>KfleHMflTa 3a M36op Ha noflxo- 

flfliflu CTpyKTypM ot flaHHM 3a MMn/ieMeHTauMfl Ha BaiuMTe MfleM. TptrBaTe ot 
eflMH a/iropMTbM m HeyceTHo M3M Mc/iflTe hob, no-flo6"bp. ToBa e HopMa/iHO fla 
ce c/iy4M b npoueca Ha o6MMc/iflHe Ha a/iropMTbMa m e flo6pe fla ce c/iy^M b 
TO3M MOMeHT, a He eflBa KoraTO CTe HanMca/iM Be^e 300 pefla koa, komto me 
ce Ha/io>KM fla npenpaBHTe. ToBa e ou\e eflHO flOKa3aTe/icTBO, <-\e Tpa6Ba fla 
noMMc/iMTe 3a cTpyKTypMTe ot flaHHM npeflM fla nc-meTe fla nMiueTe KOfla. 

noMMC/ieTe 3a e4>eKTMBHOCTTa! 

3a nopefleH n"bT M3r/ie>Kfla, <-\e HaM-ceTHe CMe totobm fla xBaHeM K/iaBMaTypaTa 
m fla HanMiueM KOfla Ha nporpaMaTa. M 3a nopefleH nvr e flo6pe fla He 
6"bp3aMe. npM4MHaTa e, <-\e He CMe noMMc/iM/iM 3a Hemo mhoto b3>kho: 

ecfieKTMBHOCT M 6"bp30fleMCTBMe. 
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3a ecJieKTMBHocTTa TpnGBa na ce noMMC/iM oute npeflki na ce 
Hanniue irbpBki pen nporpaMeH koa- MHane pucKyBaTe fla 
3ary6nTe mhoto BpeMe 3a pea/iM3aumi Ha tinea, koato He 
btdPlum pa6oTa. 



MMaMe Mflea 3a pewaBaHe Ha 3afla4aTa (m3mmc/im/im cMe a/iropnTbM). Mfle^Ta 
M3r/ie>Kfla KopeKTHa (npo6Ba/in CMe a c npuMepn). Mfle^Ta M3r/ie>Kfla, <-\e M0>xe 
fla ce pea/iM3npa (me no/i3BaMe ArrayList 3a TecTeTO Kap™ v\ K/iac Card 3a 
npeflCTaBAHeTO Ha eflHa KapTa). 06a4e, HeKa noMnc/iMM ko/iko Kap™ me 
pa36"bpKBaMe v\ fla/in M36paHaTa Mflea, pea/iM3npaHa c M36paHMTe cTpyKTypn 
OTflaHHM, me pa6oTM fl0CTarb4H0 6"bp30. 

KaK OMeHABaMe 6"bp3MHaTa Ha flafleH a/iropnn»M? 

B"bp3 /in e HauJMflT a/iropurbM? 3a fla cm ottobopi/im Ha T03M Btnpoc, HeKa 

nOMMC/IMM KO/IKO OnepaUMM M3B"bpiiJBa TOM 3a pa36"bpKBaHeTO Ha CTaHflapTHO 

TecTe ot 52 Kap™. 

3a 52 Kap™ HaiunflT a/iropnTbM npaBM 52 eflMHM4HM pa3MecTBaHMfl, Ha/in 
TaKa? Ko/iko e/ieMeHTapHM onepaunn OTHeMa eflHO eflUHMMHO pa3MecTBaHe? 
OnepaunnTe ca 4: M36op Ha c/iynaMHa KapTa; 3ana3BaHe Ha ntpBaTa KapTa 
B"bB BpeMeHHa npoMeH/iMBa; 3annc Ha c/iynaMHaTa KapTa Ha mhctoto Ha 
ntpBaTa; 3annc Ha ntpBaTa KapTa (ot BpeMeHHaTa npoMeH/iMBa) Ha mhctoto, 
KbfleTO e 6n/ia c/iynaMHaTa KapTa. Ko/iko onepaunn npaBM o6iuo Hawi/iflT 
a/iropnTbM 3a 52 Kap™? OnepaunnTe ca npn6/iM3MTe/iH0 52 * 4 = 208. 

Mhoto onepaunn nv\ ca 208? 3aMi/icneTe ce ko/iko BpeMe OTHeMa fla 3aB"bpTMTe 
UMKb/i ot 1 flo 208. Mhoto /im e? l~lpo6BaMTe! U4e ce y6eflMTe, <-\e unKb/i ot 1 
AO 1 000 000 npn cbBpeMeHHMTe KOMmoTpw MMHaBa HeyceTHo 6"bp30, a unKb/i 
AO 208 OTHeMa cMewHO Ma/iKO BpeMe. C/ieflOBaTe/iHO HHMaMe npo6/ieM c 
npon3BOflMTe/iHOCTTa. HaiuMfl a/iropnTbM me pa6o™ 6"bp30 3a 52 Kap™. 

BtnpeKM, 4e b pea/iHOcira paflKO nrpaeM c noBene ot 1 m/im 2 TecTeTa Kap™, 
HeKa ce 3aMnc/iMM ko/iko BpeMe me o™eMe fla pa36"bpKaMe to/iam 6poM 
Kap™, fla Ka>KeM 50 000? U4e MMaMe 50 000 eflMHM4HM pa3MecrBaHi/m no 4 
onepaunn 3a bchko ot tax m/im o6mo 200 000 onepaunn, komto me ce 
i/i3iTb/iHflT Ha MOMeHTa, 6e3 fla ce yce™ KaKBOTo v\ fla e 3a6aBHHe. 

E4>eKTMBHOCira e Btnpoc Ha kom npoMkic 

B KpaMHa cMeTKa npaBMM M3B0fla, <-\e a/iropi/iTbMvr, komto CMe m3mmc/im/im e 
edpeKTMBeH i/i me pa6o™ flo6pe flopn npn to/iam 6poM Kap™. MMaxMe KbCMeT. 
06nKHOBeHO HemaTa He ca TO/iKOBa npoc™ v\ Tpa6Ba fla ce npaBM KOMnpoMnc 
Me>Kfly 6"bp30fleMCTBne Ha a/iropnTbMa v\ ycn/inaTa, komto B/iaraMe, 3a fla ro 
M3MMC/1MM m 1/iMn/ieMeHTnpaMe. HanpuMep, aKO cop™paMe 4i/ic/ia, MO>KeM fla 
ro HanpaBMM 3a 5 MMHy™ c ntpBua a/iropnTbM, 3a komto ce ce™M, ho MO>KeM 
fla ro HanpaBMM v\ mhoto no-edpeKTMBHO, 3a KoeTO me ynoTpe6nM mhoto 
noBe^e BpeMe (fla TbpcMM v\ fla 4eTeM v\3 fl,e6env\re khmtm m b MHTepHeT). B 
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TO3M MOMeHT Tpa6Ba fla ce npeueHM cTpyBa /in cm ycn/inflTa. Ako me 
copTupaMe 20 nuc/ia, ha Ma 3Ha4eHe KaK me ro HanpaBMM, Bee me e 6"bp30, 
flopn c HaM-mynaBMfl a/iropnTbM. Ako copTupaMe 20 000 4nc/ia Be^e 
a/iropnTbMtT MMa 3HaMeHne, a aKO copTupaMe 20 000 000 4nc/ia, 3aflaHaTa 
npnflo6nBa cbBceM flpyr xapaKTep. BpeMeTO, Heo6xoflMMO fla pea/iM3npaMe 
ecjjeKTMBHO copTupaHe Ha 20 000 000 nuc/ia e fla/ie4 noBe^e ot BpeMeTO fla 
copTupaMe 20 4nc/ia, TaKa <-\e Tpa6Ba fla noMnc/iMM CTpyBa /in cm. 



EcJieKTMBHOCTTa e BTanpOC Ha KOMfipOMMC - noHfiKora He CM 

CTpyBa fla ycno>KH5iBaMe a/iropnTbMa m fla B/iaraMe BpeMe m 
yen/inn, 3a na ro HanpaBMM no-6-bp3, a flpyr m>T 6i>p3MHaTa e 
KSItOHOBa M3MCKB3He m TpnGBa fla m o6i>pHeM cepno3HO 
BHHM3HH6. 



CopTMpaHe Ha MMc/ia - OMenmBaHe Ha e4>eKTMBHOCTTa 

BuflflXTe, <-\e noflxofla K"bM Btnpoca c ecfieKTMBHocrra cm/iho 3aBncn ot 
M3MCKBaHMflTa 3a 6"bp30fleMCTBne. HeKa ce BtpHeM cera Ha 3afla4aTa 3a 
copTupaHeTO Ha nuc/ia, 3amoTO MCKaMe fla bm noKa>KeM, <-\e ecfieKTMBHOCTra e 
npflKo cB"bp3aHa c M36opa Ha cTpyKTypn ot flaHHM. 

fla ce BtpHeM othobo Ha Btnpoca 3a M36op Ha CTpyKTypa ot flaHHM 3a 
cbxpaHeHne Ha 4nc/iaTa, komto Tpa6Ba fla copTupaMe no ro/ieMi/ma b HapacT- 
Baiu pefl. fla/in fla M36epeM ArrayList v\nv\ TreeMap? He e nv\ no-flo6pe fla 
no/i3BaMe HHKaKBa npocTa CTpyKTypa, kohto flo6pe no3HaBaMe, otko/ikoto 
HAKOfl cno>KHa, koato M3r/ie>Kfla, <-\e me hm cBtpiun pa6oTaTa Ma/iKO no-flo6pe. 
Bue no3HaBaTe nv\ flo6pe 4epH0 _L iepBeHMTe fltpBeTa (BvrpeujHaTa MMn/ieMeH- 
TaUMfl Ha TreeMap)? C KaKBO ca no-fl06pn OT ArrayList? BcblflHOCT MO>Ke fla 
ce OKawe, <-\e ha Ma Hy>K,qa fla cm OTroBapaTe Ha T03M B"bnpoc. 

Ako Tpa6Ba fla copTupaTe 20 4nc/ia, MMa nv\ 3Ha4eHne KaK me ro HanpaBMTe? 
B3MMaTe ntpBMfl a/iropnTbM, 3a komto ce ceTMTe, B3MMaTe ntpBaTa CTpyKTypa 

OT flaHHM, KOflTO M3T/ie>Kfla, Me me BM CB"bpiJJM pa60Ta M TOTOBO. HflMa HM KaKBO 
3Ha4eHMe KO/IKO Ca 6"bp3M, 3am0T0 4MC/iaTa Ca M3KnK)4MTe/lH0 Ma/IKO. 

Ako, o6aMe Tpa6Ba fla copTMpaTe 300 000 4Mc/ia, HemaTa ca CbBceM 
pa3/iM4HM. ToraBa me Tpa6Ba BHMMaTe/iHO fla npoynMTe KaK pa6oTM K/iacvr 
TreeMap m ko/iko 6"bp30 CTaBa flo6aBAHeTO m TbpceHeTO b Hero, cnefl KoeTO 
me Tpa6Ba fla oueHMTe opMeHTMpoB"b4HO ko/iko onepauMM me ca Hy>KHM 3a 
300 000 flo6aBAHMfl Ha 4Mc.no m cnefl TOBa ko/iko ome onepauMM me OTHeMe 
o6xo>KflaHeTO. IHe Tpa6Ba fla npo^eTeTe flOKyMeHTauMATa, KbfleTO nMiue, <-\e 
Ao6aBflHeTO OTHeMa cpeflHO log 2 (N) onepauMM, K"bfleTo N e 6poaT e/ieMeHTM b 

CTpyKTypaTa. Hpe3 flb/irM M M"b4MTe/lHM CMeTKM (3a komto bm Tpfl6BaT 

flont/iHMTe/iHM yMeHMfl) MO>Ke fla oueHMTe rpy6o, <-\e me ca Heo6xoflMM m oko/io 
5-6 MM/iMOHa cTbn km 3a uh/ioto copTMpaHe, KoeTO e npMeM/iMBO 6"bp30. 

no aHa/iorM4eH n"bT, Mo>KeTe fla ce y6eflMTe, <-\e TbpceHeTO m M3TpMBaHeTO b 
ArrayList c N e/ieMeHTa OTHeMa N CTbn km m c/ieflOBaTe/iHO 3a 300 000 
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e/ieMeHTa me hm Tpa6BaT npn6/iM3MTe/iHO 2 * 300 000 * 300 000 CTbnKi/i! 
BcbinHOCT TOBa 4mc/io e cm/iho 3aKp"bmeH0 Harope, 3aw,0T0 b Ha^a/ioTo 
HAMaTe 300 000 4nc/ia, a caMO 1, ho rpy6aTa oueHKa e naK npn6/iM3MTe/iHO 
BflpHa. no/iy^aBa ce eKCTpeMa/iHo to/iam 6poM cTbnKM v\ npocTi/mKi/mT 
a/iropnTbM HflMa fla pa6oTM 3a TaKtB ro/iflM 6poM e/ieMeHTM (nporpaMaTa 
wb4MTe/iH0 me yBMCHe). 

Othobo CTuraMe ao Btnpoca c KOMnpoMi/ica Meway c/iokhma m npocTi/m 
a/iropnTbM. EflMHMAT e no-JieceH 3a MMn/ieMeHTupaHe, ho e no-6aBeH. 
flpyrnflT e no-ecj)eKTMBeH, ho e no-c/io>KeH 3a MMn/ieMeHTupaHe v\ M3MCKBa fla 
4eTeM flOKyMeHTaunfl m p,e6env\ khmtm, 3a fla pa36epeM ko/iko 6"bp30 me 
pa6oTM. Btnpoc Ha KOMnpoMnc. 

MMn/ieMeHTupaMTe a/iropiirbMa cm! 

HaM-ceTHe CTuraMe flo MMn/ieMeHTauna Ha HaiuaTa v\p,ea 3a pewaBaHe Ha 
3afla4aTa. Be^e MMaMe pa6oTeiua m npoBepeHa Mflea, nofl6pa/in CMe noflxo- 
flfliflu cTpyKTypn ot flaHHM m ocTaBa fla HanmueM KOfla. Ako He CMe Hanpa- 
bm/im TOBa, Tpa6Ba fla ce BtpHeM Ha npeflHMTe CTbnKM. 



Ako HAMaTe M3MMC/ieHa uflen 3a peuieHMe, He noHBaiiTe fla 
nmiieTe koa! KaKBO Luie Hanni±ieTe, KaTO HflMaTe Mflen 3a 
pemaBaHe Ha 3aflanaTa? Bee eflHO fla oTMfleTe Ha rapaTa h fla 
ce KaHMTe Ha hokom b/isk, 6e3 fla ere peuiM/iM 3a Kbfle me 
rrbTyeaTe. 



Tnnn4H0 3a Ha^MHaeiflUTe nporpaMMCTM, e KaTO bmaat 3afla4aTa fla no»-iHaT 
BeflHara fla nuiuaT v\ cnefl KaTO 3ary6flT hako/iko 4aca b nucaHe Ha Heo6Mnc- 
jieHM Mflen (komto mm xpyMBaT flOKaTO nuiuaT), fla ce ceTsrr fla noMnc/iflT 
Ma/iKO. ToBa e rpeujHO v\ ue/iTa Ha bcm^km npenoptKM flo MOMeHTa e fla bm 
npeflna3M OTTaKbB zieKOMnc/ieH v\ KpaMHO HeecfieKTMBeH noflxofl. 



Ako He cTe npoBepH/iM na/iM MfleMTe bm ca BepHM, He 
noHBaMTe fla nmiieTe koa! Tpn6Ba nv\ fla HanHuieTe 300 pefla 
koa h ToraBa fla OTKpneTe, ne MflenTa bm e TOTa/iHO c6~bpKaHa 
m Tpn6Ba fla noHHeTe OTHana.no? 



rincaHeTO Ha KOfla npn Be^e M3Mnc/ieHa m npoBepeHa Mflea M3me>Kfla npocTO 
m ziecHO, ho m 3a Hero ce M3MCKBaT cneunctiMLiHM yMeHna m Hatf-Be^e onuT. 
Ko/ikoto noBe^e nporpaMeH koa ere nuca/in, TO/iKOBa no-6"bp30, edpeKTMBHO v\ 
6e3 rpeujKM ce Hay^aBaTe fla nvwneie. C mhoto npaKTMKa me nocTurHeTe 
zieKOTa npn nucaHeTo m nocTeneHHO c BpeMeTO me ce HaymiTe fla nvwneje He 
caMO 6"bp30, ho m Ka^ecTBeHO. 3a Ka^ecTBOTO Ha KOfla MO>xeTe fla nponeTeTe b 
r/iaBaTa " KanecTBeH nporpaMeH koa ", TaKa 4e, HeKa ce cfiOKyci/ipaMe Btpxy 
npaBM/iHMfl noAxoA npn nucaHeTo Ha KOAa. 

C^MTaMe, 4e 6m Tpa6Ba.no Be^e Aa CTe oB/iaAe/in Ha^a/iHM TexHMKM, cB"bp3aHM 
c nucaHeTo Ha nporpaMeH koa: KaK Aa pa6oTMTe etc cpeAaTa 3a pa3pa6oTKa 



T/iaBa 22. KaK Aa pewaBaMe 3afla4M no nporpaMi/ipaine? 



843 



(Eclipse), KaK Aa no/i3BaTe KOMnmiaTopa, KaK Aa pa34i/iTaTe rpeiuKMTe, komto 
tom bm flaBa, KaK fla no/i3BaTe noflCKa3KMTe (auto complete), KaK Aa 
reHepupaTe MeTOflu, kohctpyktopm m cBOMCTBa, KaK fla nonpaB^Te rpeiuKM m 
KaK fla M3n"b/iHflBaTe v\ fle6"brBaTe nporpaMaTa. 3aTOBa chBerwre, komto 
c/ieflBaT, ca cB"bp3aHM He etc caMOTO nv\cane Ha nporpaMHM peflOBe koa, a c 
Ufl/iocTHMfl noflxofl npn MMn/ieMeHTupaHe Ha a/iropnTMM. 

riiiiijeTe CT"bnKa no crbnio! 

Cny4Ba.no nv\ bm ce e fla HanmueTe 200-300 pefla koa, 6e3 fla onuTaTe noHe 
BeflH"b>K fla KOMnn/inpaTe v\ fla TecTBaTe fla/in Hemo pa6oTM? He npaBeTe TaKa! 
He nuiueTe mhoto koa Ha eflMH n"bT, a BMecTO TOBa nmueTe CTbnKa no cTbnKa. 

KaK Aa nuiueM CTbnKa no CTbnKa? ToBa 3aBncn ot KOHKpeTHaTa 3aAa4a v\ ot 
Ha^MHa, no komto cMe a pa3Ae/in/in Ha nop3apa<-\v\. HanpuMep, aKO 3aAa4aTa 
ce cbCTOM ot 3 He3aBMCMMM <-\acrv\, HanmueTe ntpBo eAHaTa <-\acr, KOMnn/in- 
paMTe a, TecTBaMTe a c HAKaKBM npuMepHM bxoahm ashhm m cnep KaTO ce 
y6eAHTe, <-\e pa6oTM, npeMi/meTe KbM c/ieABaiflMTe <-\acrv\. Cnep, TOBa HanmueTe 
BTopaTa 4acT, KOMnn/inpaMTe a, TecTBaMTe a v\ KoraTO e roTOBa v\ th, 
npeMMHeTe KbM TpeTaTa <-\acr. KoraTO CTe Hannca/in v\ noc/ieAHaTa nacT m CTe 
ce y6eAn.nn, 4e pa6oTM, npeMMHeTe KbM o6ctomho TecTBaHe Ha unnara 
nporpaMa. 

3aiflO Aa nuiueM Ha 4acTM? KoraTO ni/iweTe Ha 4acTM, CTbnKa no CTbnKa, Bue 
HaMa/iflBaTe o6eMa koa, naA komto ce KOHueHTpupaTe B"bB bcckm eAUH 
MOMeHT. no TO3M Ha4MH HaMa/iflBaTe c/io>KHOCTTa Ha npo6/ieMa, KaTO ro 
peiuaBaTe Ha 4acTM. CnoMHeTe cm: ro/ieMnaT v\ c/io>KeH npo6/ieM BMHarn Mowe 
Aa ce pa3Ae/in Ha hako/iko no-Ma/iKM v\ no-npocTM npo6/ieMa, 3a komto ziecHo 
me HaMepnTe peujeHne. 

KoraTO HanniueM to/iamo K0/iM4ecTB0 koa, 6e3 Aa CMe onuTa/in Aa 
KOMnn/inpaMe noHe BeAH"b>K, ce HaTpynBaT ro/iflMO K0/iM4ecTB0 rpewKi/i, komto 
MoraT Aa ce M36erHaT 4pe3 npocTo KOMnn/inpaHe. CbBpeMeHHMTe cpeAn 3a 
nporpaMnpaHe (KaTO Eclipse) ce onuTBaT Aa OTKpuBaT cnHTaKTM4HHTe rpeujKM 

aBT0MaTM4H0 Olfle AO KaTO nHUJeTe KOAa. llO/13BaMTe Ta3M B"b3M0>KH0CT M 

OTCTpa hsi Ba MTe rpeiuKMTe B"b3Mo>KHO HaM-paHO. PaHHOTO OTCTpaHABaHe Ha 
npo6/ieMM oTHeMa no-Ma/iKo BpeMe v\ HepBM. K^choto OTCTpa ha Ba He Ha 
rpeujKM m npo6/ieMM Mowe Aa KOCTBa mhoto ycmina, Aopn noHHKora v\ 
ua/iocTHO npeHanncBaHe Ha nporpaMaTa. 

KoraTO Hani/iweTe to/iamo K0/iM4ecTB0 koa, 6e3 Aa ro TecTBaTe v\ cnep, TOBa 
peiunTe HaBeAH"b>K Aa ro M3npo6BaTe 3a HAKaKBM npuMepHM bxoahm AaHHM, 
o6nKHOBeHO ce HaTbKBaTe Ha MHOxecTBO npo6/ieMM, M3cnnBaiun ce eAUH cnep, 
Apyr, KaTO ko/ikoto noBe^e e KOA"bT, TO/iKOBa no-TpyAHO e Te Aa 6"bAaT 
onpaBeHM. npo6/ieMMTe MoraT Aa ca npn^MHeHu ot Heo6Mi/icneHO M3no/i3BaHe 
Ha HenoAxoA^iun cTpyKTypn ot AaHHM, rpeiueH a/iropnTbM, Heo6Mnc/ieHO 
cTpyKTypupaHe Ha KOAa, rpeujHO yc/iOBue b if-KOHCTpyKuna, rpeujHO opraHM- 
3npaH umktd/i, M3/iM3aHe M3B"bH rpaHMun Ha MacuB m MHoro APyrn npo6/ieMM, 
komto e MO>Ke/io Aa 6"bAaT OTCTpaHeHM mhoto no-paHO m c mhoto no-Ma/iKO 
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ycn/iMfl. 3aTOBa He 4aKairre noc/ieflHua MOMeHT. OTCTpa ha Ba MTe rpeLUKi/ue 

B"b3M0>KH0 HaM-paHO. 



flMuieTe nporpaMaTa Ha nacTM, a He HaBeflHi>>K. HannuieTe 
HfiKaKBa /lorHMecKH OTAe/ieHa nacT, KOMnmikipaMTe st, oTcrpa- 
HeTe rpeiiJKMTe, TecTBaMTe n v\ KoraTO T5i pa6oTM, npeMMHeTe 
KtM c/ieflBamaTa nacT. 



flucaHe CTbnKa no cn»nKa - npuMep 

3a fla M/irocTpupaMe Ha npaKTMKa KaK Mo>KeM fla nuiueM crbnKa no crbnKa, 
HeKa ce 3axBaHeM c MMn/ieMeHTauna Ha a/iropurbMa 3a pa36"bpKBaHe Ha 
KapTM, komto M3Mnc/inxMe c/ieflBaMKM npenoptKMTe 3a peiuaBaHe Ha a/iropnT- 
mm4hm 3afla4M, onucaHM no-rope. 

CrbnKa 1 - AecpMHMpaHe Ha K/iac "KapTa" 

T"bM KaTO Tpa6Ba fla pa36"bpKBaMe KapTM, MoweM fla 3ano4HeM c flecfiMHMUMflTa 
Ha K/iaca "KapTa", Tbi/\ KaTO aKO HAMaMe KaK fla npeflcraBHMe eflHa KapTa, 
HflMa fla MMa m KaK fla npeflcraBHMe TecTe KapTM v\ ha Ma fla MMa KaK fla 
flecjDMHupaMe MeTOfla 3a pa36"bpKBaHe Ha KapTMTe. Bene cnoMeHaxMe, <-\e 
npeflCTaBAHeTO Ha KapTMTe e M3B"bH o6xBaTa Ha nocTaBeHaTa 3afla4a, TaKa <-\e 
BCAKaKBO npeflCTaB^He 6m hm cBtpLumio pa6oTa. 

U4e flec()MHMpaMe Knac "KapTa" c no/ieTa /inue v\ 6oh. U4e M3no/i3BaMe 

CMMBO/ieH HM3 3a JIMUeTO (C B"b3M0>KHM CTOMHOCTM "2", "3", "4", "5", "6", "7", 
"8", "9", "10", "J", "Q" MJ1M "K") M M36pOeH TMn 3a 60flTa (C B"b3MO>KHM 

ctomhoctm "cnaTMfl", "Kapo", "Kyna" m/im "nMKa"). K/iacvr card 6m Morb/i fla 
M3r/ie>Kfla no cneflHMH Ha^MH: 



Card . j ava 


public class Card { 

private String face; 
private Suit suit; 




public Card (String face, 
this. face = face; 
this. suit = suit; 

} 


Suit suit) { 


public String getFaceO 
return face; 

} 


{ 


public Suit getSuit() { 
return suit; 

} 
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@Override 

public String toStringO { 

String card = "(" + this. face + " " + this. suit +")"; 
return card; 

} 

} 

enum Suit { 

CLUB, DIAMOND, HEART, SPADE 

) 



3a yflo6cTBO flecfiMHupaxMe m MeTOfl toStringO b K/iaca Card, c komto 
MO>KeM no-/iecHO fla OTne^aTBaMe flafleHa KapTa Ha K0H30/iaTa. 3a 6onTe 
flecfiMHupaxMe M36poeH Tun suit. 

M3npo6BaHe Ha K/iaca "KapTa" 

Hakom ot Bac 6nxa npofltJiwmiM fla nmuaT Hanpefl, ho c/ieflBaMKM npuHunna 
"nporpaMnpaHe crbnKa no crbnKa", Tpa6Ba ntpBO fla TecTBaMe fla/in K/iaca 
Card ce KOMnn/iupa v\ pa6oTM npaBM/iHo. 3a ue/ua MOweM fla cm HanpaBMM 
Ma/iKa nporpaMKa, b kohto c"b3flaBaMe eflHa KapTa m a oTne^aTBaMe: 



TestCard . j ava 



public class TestCard { 

public static void main ( String [ ] args) { 
Card card = new Card("A", Suit . CLUB) ; 
System. out .print In (card) ; 

} 

} 



CrapTi/ipaMe nporpaMaTa v\ BM>KflaMe fla/in KapTaTa ce e oTne^aTa/ia KopeKTHO. 
Pe3y/iTarbT e c/ieflHMAT: 



(A CLUB) 



CrbnKa 2 - Cb3flaBaHe m OTnenaTBaHe Ha TecTe KapTM 

HeKa npeflu fla npeMi/meM KbM cbiflMHaTa Ha 3afla4aTa (pa36"bpKBaHe Ha TecTe 
KapTM no c/iy^aeH pefl) ce oni/rraMe fla cb3flafleM TecTe KapTM v\ fla ro 
OTne^aTaMe. TaKa me ce y6eflMM, <-\e Bxofl"bT Ha MeTOfla 3a pa36"bpKBaHe Ha 
KapTM e KopeKTeH. Cnopefl HanpaBeHi/m aHa/iM3 Ha crpyKTypi/iTe flaHHM, 
Tpa6Ba fla M3no/i3BaMe ArrayList<Card>, 3a fla npeflcraBHMe TecTeTO Kap™. 
HeKa cb3flafleM Terre ot 5 Kap™ v\ fla ro OTne^aTaMe: 



CardsShuf f le . j ava 
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import j ava . util .ArrayList ; 

public class CardsShuf fie { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 

cards. add (new Card ("2", Suit . CLUB) ) ; 

cards. add (new Card ("7", Suit . HEART) ) ; 

cards. add (new Card ("A", Suit . SPADE) ) ; 

cards. add (new Card ("J", Suit . CLUB) ) ; 

cards. add (new Card ("10", Suit . DIAMOND) ) ; 

prin tCards (cards ) ; 

} 

public static void printCards (ArrayList<Card> cards) { 
for (Card card : cards) { 
System. out .print (card) ; 

} 

System . out .print In ( ) ; 

} 

} 



OTnenaTBaHe Ha TecreTO - TecTBaHe Ha KOfla 

ripeflu fla npofl"b/i>KMM Hanpefl, cTapTupaMe nporpaMaTa m npoBepaBaMe fla/iM 
CMe no/iy4M/in o^aKBaHna pe3y/iTaT. M3r/ie>Kfla, <-\e ha Ma rpeiuKM v\ pe3y/iTarbT 
e KopeKTeH: 



(2 CLUB) (7 HEART) (A SPADE) (J CLUB) (10 DIAMOND) 



CrbnKa 3 - Eamhmhho pa3MecTBaHe 

HeKa pea/iM3npaMe nopeflHaTa cTbnKa ot pewaBaHeTO Ha 3afla4aTa - 
nofl3afla4aTa 3a eflMHM4H0 pa3MecTBaHe. KoraTO MMaMe /iorn4ecKM OTfle/ieHa 
nacT ot nporpaMaTa e flo6pa Mflea fla a pea/iM3npaMe KaTO OTfle/ieH MeTOfl. fla 
noMnc/iMM KaKBO npMeMa MeTOflvr KaTO bxoa m KaKBO Bptifla KaTO M3xofl. KaTO 
Bxofl 6m Tpa6Ba/io fla npneMa TecTe KapTM (ArrayList<Card>). B pe3y/iTaT ot 
pa6oTaTa cm MeTOflvr 6m Tpa6Ba.no fla npoMeHM noflafleHMa KaTO bxoa 
ArrayList<Card>. MeTOflvr HflMa Hy>Kfla fla Bp"bifla HMiflo, 3aifl0T0 He c"b3flaBa 
hob ArrayList 3a pe3y/iTaTa, a onepMpa Btpxy Be^e cb3flafleH. 

KaKBO MMe fla flafleM Ha MeTOfla? Cnopefl npenop"bKMTe 3a pa6oTa c MeTOflM 
Tpa6Ba fla flafleM "roBopamo" nMe - TaKOBa, KoeTo onMCBa c 1-2 flyMM KaKBO 

npaBM MeTOfla. riOflXOflflLflO 3a C/iy4afl e MMeTO performSingleExchange. 

MMeTo flCHo onMCBa KaKBO npaBM MeTOflvr: M3B"bpiuBa eflMHM4H0 pa3MecTBaHe. 

HeKa ntpBO flecfiMHMpaMe MeTOfla, a c/iefl TOBa HanMiueM thjioto My. ToBa e 
flo6pa npaKTMKa, TbM KaTO npeflM fla 3ano4HeM fla pea/iM3MpaMe flafleH MeTOfl 
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Tpa6Ba fla cMe HaacHO KaKBO npaBM tom, KaKBM napaMeTpn npneMa, KaK"bB 
pe3y/uaT Bptma n KaK ce Ka3Ba. Eto KaK M3me>Kfla flecfiMHMUMflTa Ha MeTOfla: 



private static void perf ormSingleExchange ( 
ArrayList<Card> cards) { 
// TODO: Implement the method body 

} 



CneflBa fla HanmueM thjioto Ha MeTOfla. ntpBO Tpa6Ba fla cm npunoMHMM 
a/iropnTbMa, a tom 6eiue c/ieflHMAT: M36npaMe cny^aMHO <-\v\cno k b MHTepBa/ia 
ot 1 flo fl"b/i>KMHaTa Ha MacuBa MMHyc 1 m pa3MeHHMe ntpBua c k-rv\a 
e/ieMeHT. M3me>Kfla npocTO, ho KaK b Java no/iy^aBaMe cny^aMHo 4MGno b 
flafleH MHTepBa/i? 

TbpceTe b Google! 

KoraTO ce HaTbKHeM Ha Mecro cpemaH npo6/ieM, 3a komto HAMaMe peiueHne, 
ho 3HaeM, <-\e mhoto xopa ca ce c6/i"bCKBa/in c Hero, Hafi-jiecHMflT Ha^MH fla ce 
cnpaBMM e fla noTbpcuM b Google. Tpa6Ba fla cfiopMyni/ipaMe no noflxoflam 
Ha^MH HaiueTO TbpceHe. B c/iy^aa TbpcuM npuMepeH Java koa, komto Bptiua 
c/iy^aMHO 4MC/10 b flafleH MHTepBa/i. Mo>KeM fla npo6BaMe c/ieflHOTO TbpceHe: 



j ava random number example 



Ha ntpBO Macro b pe3y/iTaTMTe M3/iM3a Java nporpaMKa, kohto M3no/i3Ba 
K/iaca java.utii. Random, 3a fla reHepupa c/iy^aMHo <-\v\cno. Be<-\e MMaMe 
nocoKa, b koato fla TbpcuM peiueHne - MMaMe craHflapTeH K/iac Random. 

C/iefl TOBa MOweM fla ce onuTaMe fla Ha/iy-iKaMe KaK ce no/i3Ba to3m K/iac 
(4ecTo nvm TOBa OTHeMa no-Ma/iKo BpeMe, otko/ikoto fla 4eTeM AOKyMeH- 
TaunaTa). OnuTBaMe fla HaMepuM noflxoflam craTM^eH MeTOfl 3a cny^aMHO 
4MC/io, ho ce 0Ka3Ba, 4e TaKbB HflMa. C"b3flaBaMe MHCTaHuna v\ TbpcuM MeTOfl, 
komto fla hm BtpHe 4Mc/io b flafleH flnana30H. OKa3Ba ce, 4e TaKbB HAMa. MMa 
o6a4e MeTOfl nextint(n), komto no flafleHO 4mc/io n Bptifla cnynaMHO 4mc/io b 
MHTepBa/ia ot o ao n-1 (TOBa Eclipse hm ro noKa3Ba aBT0MaTM4H0 npM 
pa3r/ie>KflaHe Ha MeTOflMTe npM auto complete). Ha Hac hm Tpa6Ba mmc/io ot l 
AO n-i. KaK fla ro no/iy4MM? Amm MO>KeM fla B3eMeM 4mc/io ot o ao n-2 m fla 
My npM6aBMM eflMHMua, Ha/iM? 

fla onMTaMe fla HanMiueM KOfla Ha ue/iMa MeTOfl. no/iy^aBa ce Hemo TaKOBa: 



private static void perf ormSingleExchange ( 
ArrayList<Card> cards) { 
Rand om rand — new Random () ; 

int randomlndex = 1 + rand .nextlnt (cards . size () -2) ; 

Card firstCard = cards . get ( 1 ) ; 

Card randomCard = cards . get ( randomlndex) ; 

cards . set ( 1 , randomCard) ; 
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cards . set ( randomlndex, f irstCard) ; 

} 



EflMHMMHO pa3MecTBaHe - TecTBaHe Ha Koaa 

CneflBa TecTBaHe Ha KOfla. ripeflu fla npofl"b/i>Ki/iM HaTaTbK, Tpa6Ba fla ce 
y6eflMM, <-\e efli/iHi/mHOTo pa3MecTBaHe pa6oTM KopeKTHO. Ha/in He MCKaMe fla 
OTKpneM eBeHTya/ieH npo6/ieM, KoraTO TecTBaMe MeTOfla 3a pa36"bpKBaHe Ha 
Ufl/iOTO TecTe? McKaMe, aKO MMa npo6/ieM, fla ro OTKpneM BeflHara, a aKO HAMa 
npo6/ieM, fla ce y6eflMM b TOBa. fleficTBaMe crbnKa no cTbnKa - npeflu fla 
3ano4HeM cneflBamaTa crbnKa, npoBep^BaMe fla/in TeKymaTa e pea/iM3npaHa 
KopeKTHO. 3a nenra cm npaBMM Ma/iKa TecTOBa nporpaMKa, fla Ka>KeM c Tpn 
KapTM (2, 3 h 4): 



public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 
cards. add (new Card ("2", Suit . CLUB) ) ; 
cards. add (new Card ("3", Suit . HEART) ) ; 
cards. add (new Card ("4", Suit . SPADE) ) ; 
performs ingleExchange (cards) ; 
printCards (cards) ; 

} 



Hei<a i/i3 n"b/iH i/i m hakojiko nvm eflMHM4H0T0 pa3MecTBaHe c Hawi/iTe 3 KapTM. 
O^aKBaMe ntpBaTa KapTa (flBOMKaTa) fla 6"bfle pa3MeHeHa c ha koa ot flpyri/rre 
flBe KapTM (c TpoMKaTa m/im c 4eTBopKaTa) . Ako M3n"b/iHMM nporpaMaTa mhoto 
nvm, 6m cneflBa.no okojio no/iOBMHaTa ot no/iyneHMTe pe3y/iTaTM fla cbfltpwaT 
(3, 2, 4), a ocTaHa/iMTe - (4, 3, 2), Ha/in TaKa? fla bmamm KaKBO me no/iynnM. 
CTapTupaMe nporpaMaTa v\ no/iynaBaMe c/ieflHua pe3y/iTaT: 



(2 CLUB) (3 HEART) (4 SPADE) 



AMa KaK TaKa? KaKBO craHa? fla He ctM 3a6paBi/m fla M3n"b/iHfl eflMHM4H0T0 
pa3MecTBaHe npeflu fla OTnenaTaM KapTMTe? 1/lMa Heiflo thm/io TyK. M3r/ie>Kfla 
nporpaMaTa He e HanpaBM/ia hmto eflHO pa3MecTBaHe Ha hmto eflHa KapTa. 
KaK cTaHa Taa pa6oTa? 

EflMHMMHO pa3MecTBaHe - nonpaBHHe Ha rpeujKMTe 

O^eBMflHo MMaMe rpewKa. HeKa cjiokmm T04Ka Ha npeKbCBaHe m npoc/ieflMM 
KaKBO ce c/iy4Ba 4pe3 fle6"brepa: 
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private static void perf ormSingleExchange ( 
ArrayList<Card> card3) { 
Random rand = new Random ( ) ; 

int randomlndex = 1 + rand. nextlnt (cards . size () -2 ) ; 
Card firs 

Card rand 

cards, set >■< 
cards . set 



[r.dex) ; 



"randomIndex"= 1 



:■ 



Press Ctrl+Shift+I to Move to 



BuflHO e, 4e npn rrbpBO cTapTupaHe c/iy^aMHaTa no3kiL(km ce c/iy^Ba fla MMa 
ctomhoct 1. ToBa e flonycTMMo, TaKa <-\e npofltJiwaBaMe Hanpefl. KaTo 
nomeflHeM KOfla Ma/iKO no-HaflO/iy, Bi/i>KflaMe, <-\e pa3MeHHMe c/iy^aMHMfl 
e/ieMeHT c MHfleKc 1 c eneMema Ha no3nunfl 1, T.e. cbc ce6e cm. O^eBMflHO 
Hemo 6"bpKaMe. CemaMe ce, <-\e MHfleKcupaHeTo b Java 3ano4Ba ot 0, He ot 1, 
T.e. irbpBi/mT e/ieMeHT e Ha no3nunfl 0. BeflHara nonpaBHMe KOfla: 



private static void perf ormSingleExchange ( 
ArrayList<Card> cards) { 
Rand orn rand — new Random ( ) ,* 

int randomlndex = 1 + rand .nextlnt (cards . size ( ' 
Card firstCard = cards .get (0) ; 
Card randomCard = cards . get ( randomlndex) ; 
cards. set (0, randomCard); 

cards . set ( randomlndex, firstCard) ; 

} 



CTapTupaMe nporpaMaTa hhkojiko nvn/i m no/iy^aBaMe naKCTpaHeH pe3y/iTaT: 



(3 


HEART) (2 


CLUB) 


(4 


SPADE) 


(3 


HEART) (2 


CLUB) 


(4 


SPADE) 


(3 


HEART) (2 


CLUB) 


(4 


SPADE) 



M3r/ie>Kfla c/iy^aMHOTO 4mc/io He e cbBceM c/iy^aMHO. KaKBO n"bK MMa cera? He 
6"bp3aMTe fla ncyBaTe BnpTya/iHaTa MaiunHa, Eclipse v\ bcm^km flpyrn 3anoflO- 
3peHM bmhobhmum! Mowe 6m rpewKaTa e naK npn Hac fla pa3meflaMe 
M3BMKBaHeTo Ha MeTOfla nextint(). noHe>Ke cards. size() e 3, to BMHarn 
BMKaMe nextlnt (3-2) , T.e. nextlnt (l). O^aKBaMe fla Hi/i BtpHe 4Mc/io Me>Kfly 
0 m 1 m KaTO My npn6aBMM eflMHMua, fla no/iy-ii/iM cny^aeH MHfleKc Me>Kfly 1 i/i 
2. 3By4M KopeKTHO, o6a4e aKO npo^eTeM KaKBO nmue b flOKyMeHTaui/mTa 3a 

MeTOfla nextlnt, Lfle BMflMM, 4e nextlnt(n) Bp"blfla 41/1010 Me>Kfly 0 m n-1. 

MMaMe rpeiuKa c eflMHMua. nonpaBHMe KOfla m ce totbmm 3a nopefleH rivr fla 
TecTBaMe fla/in pa6oTM. Cnefl BTopaTa nonpaBKa no/iy^aBaMe c/ieflHaTa 
pea/iM3aunfl Ha MeTOfla 3a efli/iHi/mHO pa3MecTBaHe: 
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private static void perf ormSingleExchange ( 
ArrayList<Card> cards) { 
Random rand = new Random () ; 

int randomlndex = 1 + rand . nextlnt (cards . size ()- 1 ) ; 

Card firstCard = cards . get ( 0 ) ; 

Card randomCard = cards . get ( randomlndex) ; 

cards. set(0, randomCard); 

cards . set ( randomlndex, firstCard) ; 



Eto KaKBO 6m Mor.no fla ce no/iy-m c/iefl hako/iko M3n"b/iHeHMfl: 



(3 


HEART ) 


(2 


CLUB) (4 SPADE) 


(4 


SPADE) 


(3 


HEART) (2 CLUB) 


(4 


SPADE) 


(3 


HEART) (2 CLUB) 


(3 


HEART) 


(2 


CLUB) (4 SPADE) 


(4 


SPADE) 


(3 


HEART) (2 CLUB) 


(3 


HEART) 


(2 


CLUB) (4 SPADE) 



Bn>Kfla ce, 4e Ha mhctoto Ha rrbpBaTa KapTa oTMBa bca Ka ot cneflBami/iTe flBe 
KapTM, T.e. HancTMHa MMaMe c/iynaMHO pa3MecTBaHe m BcaKa KapTa MMa 
eflHaicbB luaHc fla 6"bfle M36paHa KaTO c/iynaMHa. HaM-HaKpan CMe totobm c 
MeTOfla 3a eflMHM4H0 pa3MecTBaHe. 



CrbnKa 4 - Pa3MecTBaHe Ha TecreTO 

noc/ieflHaTa crbnKa e npocTa: npn/iaraMe N ntTM eflMHM4H0T0 pa3MecTBaHe: 



public static void shuf f leCards (ArrayList<Card> cards) { 
for (int i=l; i<=cards . size ( ) ; i++) { 
perf ormSingleExchange (cards) ; 

} 

} 



Eto KaK M3me>Kfla ua/iaTa nporpaMa: 



CardsShuf f le . j ava 



import j ava . util . ArrayList ; 
import j ava . util . Random; 

public class CardsShuffle { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 

cards. add (new Card ("2", Suit . CLUB) ) ; 

cards. add (new Card ("7", Suit . HEART) ) ; 

cards. add (new Card ("A", Suit . SPADE) ) ; 

cards. add (new Card("J", Suit . CLUB) ) ; 

cards. add (new Card ("10", Suit . DIAMOND) ) ; 
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System . out .println (" Initial deck: " ) ; 
printCards (cards) ; 

shuf fleCards (cards ) ; 

System. out .println ("After shuffle: "); 
printCards (cards) ; 

} 

private static void perf ormSingleExchange ( 
ArrayList<Card> cards) { 
Random rand = new Random () ; 

int randomlndex = 1 + rand . nextlnt (cards . size ()- 1 ) ; 

Card firstCard = cards . get ( 0 ) ; 

Card randomCard = cards . get ( randomlndex) ; 

cards. set(0, randomCard); 

cards . set ( randomlndex, firstCard) ; 

} 

public static void shuf fleCards (ArrayList<Card> cards) { 
for (int i=l; i<=cards . size ( ) ; i++) { 
perf ormSingleExchange (cards) ; 

} 

} 

public static void printCards (ArrayList<Card> cards) { 
for (Card card : cards) { 
System. out .print (card) ; 

} 

System . out .println ( ) ; 

} 

} 



Pa3MecTBaHe Ha TecreTO - TecTBaHe 

OcTaBa fla npo6BaMe fla/in ue/inaT a/iropnTbM pa6oTM - fla ro cTapTupaMe 
HAKo/iKo ntTM m fla npoBepuM fla/in BceKM n"bT ce no/iy^aBa c/iy^aMHO 
pa3MecTBaHe Ha KapTMTe. Eto k3kbo ce no/iy^aBa c/iefl hako/iko M3n"b/iHeHMfl 
Ha nporpaMaTa: 



(A 


SPADE 


) (7 HEART) (10 DIAMOND 


) (J CLUB) 


(2 


CLUB) 


(7 


HEART 


) (10 DIAMOND) (2 CLUB) 


(A SPADE) 


(J 


CLUB) 


(2 


CLUB) 


(7 HEART) (10 DIAMOND) 


(A SPADE) 


(J 


CLUB) 



M3r/ie>Kfla nporpaMaTa pa6oTM KopeKTHO - BceKM nvr M3Be>Kfla pa3/iM4Ha 
noflpefl6a Ha KapTMTe. nycKaMe oifle hako/iko npuMepa m BM>KflaMe, <-\e pa6oTM 
npaBM/iHO m 3a tax. Totobm cMe. 
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CrbnKa 5 - Bxoa ot KOH30/iaTa 

OcTaBa fla pea/iM3npaMe bxoa ot KOH30/iaTa, 3a fla flafleM B"b3M0>KH0CT Ha 
noTpe6nTe/ifl fla BtBefle KapTMTe, komto fla 6"bflaT pa36"bpKaHM. 3a6e/ie>KeTe, 
Me ocTaBMXMe 3a HaKpaa Ta3M cTbnKa. 3amo? Amm mhoto npocTo. Ha/in He 
MCKaMe BceKM n"bT npn cTapTupaHe Ha nporpaMaTa fla B"bBe>KflaMe 5 KapTM 
caMO 3a fla TecTBaMe fla/in HHKaKBa Ma/iKa 4acr ot KOfla pa6oTM KopeKTHO 
(npeflu ua/iaTa nporpaMa fla e HanncaHa flOKpafi)? KaTO KOflnpaMe tb^pao 
BxoflHMTe flaHHM cm cnecraBaMe mhoto BpeMe 3a B"bBe>KflaHeTO mm no BpeMe 
Ha pa3pa6oTKa. 



Ako 3aflanaTa M3MCKBa bxoa ot KOH30/iaTa, pea/iM3npaMTe ro 
HaPi-HaKpaq, cnea kbto bcmhko ocraHa.no pa6oTM. floKaTO 
nmiieTe nporpaMaTa, T6CTBaMT6 c TBbpAO KOflnpaHM npMMep- 
hm flaHHM, 3a A3 He BtBOKAaTe BxoAa BceKM m»T. TaKa me 
cnecTMTe MHoro BpeMe n HepBM. 



B"bBe>KflaHeTO Ha BxoflHMTe flaHHM e xaMa/icKa 3afla4a, kohto bcckm Mo>Ke fla 
pea/iM3Mpa. Tpa6Ba caMO fla ce noMMc/iM b KaK"bB cfiopMaT ce B"bBe>KflaT 
KapTMTe m fla/iM ce B"bBe>KflaT eflHa no eflHa m/im bcm^km Ha eflMH n"bT m fla/iM 
/lMueTO m 6oflTa ce 3aflaBaT HaBeflH"b>K m/im nooTfle/iHO, b TOBa ha Ma hmlao 
c/io>kho. HeKa ocTaBMM Ta3M 4acT 3a ynpa>KHeHMe. Be^e M3/io>KMXMe npMHUM- 
nMTe npM MMn/ieMeHTauMATa Ha KOfla, a caMMAT koa e ziecHO fla ce HanMiue. 

CopTMpaHe Ha nnc/ia - crbnKa no cn»nKa 

flo MOMeHTa bm noKa3axMe ko/iko b3>kho e fla nMiueTe nporpaMaTa cm CTbnKa 
no CTbnKa m npeflM fla npeMMHeTe Ha cneflBamaTa CTbnKa fla ce y6eflMTe, <-\e 
npeflxoflHaTa e pea/iM3MpaHa Ka^ecTBeHO m pa6oTM KopeKTHO. 

3a 3aflanaTa etc copTMpaHe Ha 4Mc/ia b HapacrBam pefl HemaTa He ctoht no- 
pa3/iM4H0. Othobo npaBM/iHMAT noflxofl KhM MMn/ieMeHTauMATa M3MCKBa fla 
pa6oTMM Ha cTbnKM. HeKa bmamm HaKpaTKO kom ca cTbnKMTe. HflMa fla nMiueM 
KOfla, ho me Ha6e/ie>KMM ocHOBHMTe momchtm, npe3 komto Tpa6Ba fla npeMM- 
HeTe. fla npeflno/io>KMM, <-\e pea/iM3MpaMe Mfle^Ta 3a copTMpaHe 4pe3 
ArrayList, b komto noc/ieflOBaTe/iHO HaMMpaMe Hafi-Ma/iKOTO 4mc/io, OTne^aT- 
BaMe ro m ro M3TpMBaMe. Eto KaKBM 6Mxa momm fla ca CTbnKMTe: 

CrbnKa 1. M3MMc/iflMe noflxoflfliu npMMep, c komto me cm TecTBaMe. 
C"b3flaBaMe ArrayList<integer> m ro 3an"b/iBaMe c 4Mc/iaTa ot HaiuMfl 
npMMep. Pea/iM3MpaMe oTne^aTBaHe Ha 4Mc/iaTa. 

CTapTMpaMe nporpaMaTa m TecTBaMe. 

CrbnKa 2. Pea/iM3MpaMe MeTOfl, komto HaMMpa HaM-Ma/iKOTO 4mc/io b 
MacMBa m Bptma no3MUMflTa My. 

TecTBaMe MeTOfla 3a TbpceHe Ha HaM-Ma/iKO 4mc/io. npo6BaMe pa3/iM4HM 
nopeflMUM 4Mc/ia, 3a fla ce y6eflMM, <-\e TbpceHeTo pa6oTM KopeKTHO 
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(c/iaraiwe Hafi-Ma/iKi/m e/ieMei-rr b Ha^a/iOTO, b Kpaa, b cpeflaTa; npo6BaMe 
m KoraTO HaM-Ma/iKMfl e/ieMeHTce noBTapa hako/iko nvm). 

CrbnKa 3. Pea/iM3npaMe MeTOfl, komto HaMi/ipa Hafi-Ma/iKOTO <-\v\cno, 
OTne^aTBa ro v\ ro M3TpnBa. 

TecTBaMe c Hawi/m npi/iMep fla/ii/i MeTOflvr pa6oTM KopeKTHo. 

CrbnKa 4. Pea/iM3npaMe MeTOfla, komto copTupa MkicnaTa. Tom M3n"b/i- 
HflBa npeflxoflHMfl MeTOfl N nvn/i (icbfleTo e 6poaT Ha <-\v\cnara). 

3afl"b/i>KMTe/iHO TecTBaMe fla/in bcm^ko pa6oTM KaKTO Tpa6Ba. 

CrbnKa 5. Ako e Heo6xoflMM bxoa ot K0H30/iaTa, pea/iM3npaMe ro. 

Bn>KflaTe, 4e noflxoflvr c pa36nBaHeTO Ha cTbnKM e npM/io>KMM npn bch KaKBM 
3aflaHM. ripocTO Tpa6Ba fla cbo6pa3i/iM kom ca HaiunTe e/ieMeHTapHM crbnKi/i 
npn MMn/ieMeHTaunflTa v\ fla vv\ Msnt/iHflBaMe eflHa c/iefl flpyra, KaTO He 
3a6paBHMe fla TecTBaMe bchko nap^e koa bt^mokho Hafi-paHO. C/iefl BCflKa 
CrbnKa e xy6aBO fla crapTi/ipaMe nporpaMaTa, 3a fla ce y6eflMM, <-\e ao T03M 
MOMeHT bcm4ko pa6o™ npaBM/iHO. TaKa me OTKpuBaMe eBeHTya/iHM npo6/ieMM 
oifle npn B"b3HMKBaHeT0 mm m me vv\ OTcrpaHABaMe 6"bp30 v\ ziecHO. 

TecTBaiiTe peweHMeTO cm! 

"A3 cbM totob c rrbpBa 3afla4a. BeflHara Tpa6Ba fla 3ano4Ha cneflBamaTa." Ha 
BceKM My e xpyMBa/ia TaKaBa Mi/icb/i, KoraTO 6m/i e Ha i/i3ni/rr. B nporpaMnpa- 
HeTO, o6a4e, Ta3M Mucb/i 03Ha4aBa c/ieflHOTo: 

1. A3 cbM pa36pa/i flo6pe ycnoBi/ieTo Ha 3afla4aTa. 

2. A3 cbM M3MMC/1M/1 a/iropnTbM 3a pewaBaHeTO Ha 3afla4aTa. 

3. A3 CbM TecTBa/i Ha /imct xapTMfl MOfl a/iropurbM m cbM ce yBepn/i, <-\e e 
npaBM/ieH. 

4. A3 CbM nOMMC/lM/l 3a CTpyKTypMTe OT flaHHM M 3a ecfieKTMBHOCTTa Ha MOfl 

a/iropnTbM. 

5. A3 CbM Hannca/i nporpaMa, kohto pea/iM3npa KopeKTHo moh a/iropnTbM. 

6. A3 CbM TecTBa/i o6ctomho MOflTa nporpaMa c noflxoflfliflu npuMepn, 3a fla 
ce yBepa, <-\e pa6oTM KopeKTHo, flopn b Heo6n4aMHM cuTyaunn. 

HeonnTHMTe nporpaMi/icm no^Tn Bi/mari/i nponycKaT noc/ieflHaTa T04Ka. Te 
cMATaT, <-\e TecTBaHeTo He e THXHa 3afla4a, KoeTO e Hafi-ro/iflMaTa mm rpewKa. 
Bee eflHa fla cMHTaMe, <-\e MafiKpocodrr He ca fl/rb>KHM fla TecTBaT Windows m 
MoraTfla ocraBHTTOM fla "rtpMn" npn bcako btopo HaTMCKaHe Ha m nniKaTa . 



TecTBaHeTo e Hepa3fle/iHa nacT ot nporpaMkipaineTo! fla 
nmiieui koa, 6e3 fla ro TecTBaui e KaTO fla nmiieiii Ha 
K/iaBMarypara 6e3 BM>Kflaiii eKpaHa Ha KOMniorbpa - mhc/ihuj 
cm, ne nMuieui npaBM/iHO, ho Haft-BepoflTHO MMaui rpeuiKM. 
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OnuTHMTe nporpaMMCTM 3HaaT, 4e aKO HanniuaT koa m tom He e TecTBaH, TOBa 
03HaHaBa, Me tom oiue He e 3aB"bpiueH. B noBe^eTo cocfrryepHM cfiupMn e 
HeflonycTMMO fla ce npeflafle koa, komto He e TecTBaH. B cocfrryepHaTa 
MHflycTpufl flopn e B^npneTa KOHu,enu,MHTa 3a "unit testing" - aBT0MaTM3M- 
paHO TecTBaHe Ha OTfle/iHMTe eflUHnun ot KOfla (MeTOflu, K/iacoBe v\ u,env\ 
MOfly/in). Unit testing 03Ha4aBa fla nuiueM nporpaMa, kohto TecTBa HaiuaTa 
nporpaMa fla/in pa6oTM KopeKTHo. B hakom cJdmpmm flopn ntpBO ce M3Mnc/iflT 
TecTOBMTe cueHapnn, nuiuaT ce TecTOBeTe 3a nporpaMaTa m HaM-HaKpaa ce 
nuiue caMaTa nporpaMa. TeMaTa 3a unit testing e mhoto cepno3Ha v\ o6eMHa, 
ho c Hen u\e ce 3ano3HaeTe no-K"bCHo, KoraTO HaB/ie3eTe b fl"b/i6nHMTe Ha 
npocjDecuflTa "cocfrryepeH MHweHep". 3acera, HeKa ce cjDOKycupaMe Btpxy 
P"b4H0T0 TecTBaHe, KoeTo BceKM eflMH nporpaMMCT MO>Ke fla M3B"bpujM, 3a fla ce 
y6efln, Me HeroBaTa nporpaMa pa6oTM KopeKTHo. 

KaK fla TecTBaMe? 

EflHa nporpaMa e KopeKTHa, aKO pa6oTM KopeKTHo 3a BceKM Ba/iMfleH Ha6op ot 
BxoflHM flaHHM. TecTBaHeTo e npou.ec, komto ue/in fla ycraHOBM Ha/iM4ne Ha 
flecfieKTM b nporpaMaTa, aKO MMa TaKMBa. To He MO>Ke fla ycraHOBi/i etc curyp- 
HOCTfla/in eflHa nporpaMa e KopeKTHa, ho MO>Ke fla npoBepn b ro/iflMa cTeneH 
fla/in b nporpaMaTa MMa flecjjeKTM, komto npn^MHABaT HeKopeKTHM pe3y/iTa™ 
m/im flpyrn npo6/ieMM. 

3a c"b>Ka/ieHne bcmmkm B"b3M0>KHM Ha6opn BxoflHM flaHHM 3a eflHa nporpaMa 
o6nKHOBeHO ca Hen36ponMo mhoto m He Mo>Ke fla ce TecTBa BceKM ot tax. 
3aTOBa b npaKTMKaTa Ha cocfrryepHOTO TecTBaHe ce noflroTBHT v\ M3n"b/iHflBaT 
TaKMBa Ha6opn ot bxoahm flaHHM (TecTOBe), komto ue/iflT fla o6xBaHaT 
MaKCMMa/iHO n"b/iHO bcm4km pa3/iM4HM cMTyaijMM (cnynaM Ha ynoTpe6a), komto 
B"b3HM KBaT npM M3n"b/iHeHMe Ha nporpaMaTa. To3M Ha6op MMa 3a u,en c 

MMHMMa/lHM yCM/lMfl (T. e. C MMHMMa/ieH 6pOM M MaKCMMa/IHa npocTOTa Ha 

TecTOBeTe) fla npoBepM bcm^km ochobhm c/iy^aM Ha ynoTpe6a. Ako npM 
TecTBaHeTo no T03M Ha^MH He 6"bflaT otkpmtm flecfieKTM, TOBa He flOKa3Ba, <-\e 
nporpaMaTa e 100% KopeKTHa, ho HaMa/iflBa b ro/iflMa CTeneH BepoflTHOcira 
Ha no-KbceH eTan fla ce Ha6/iK)flaBaT flecfieKTM m flpyrM npo6/ieMM. 



TecTBaHeTo Mowe fla ycra hobm caMO Ha/iMMkie Ha flecpeKTM. To 
He mo>k6 na flOKa>Ke, ne naneHa nporpaMa e KopeKTHa! 
flporpaMMTe, komto ca TecTBaHM flo6pe mmbt MHoro no-Ma/iKo 
flecpeKTM, otko/ikoto nporpaMMTe, komto M3061140 He ca TecT- 

B3HH M/1M He Ca TeCTB3HM KaMeCTBeHO. 



TecTBaHeTo e flo6pe fla 3ano4Ba ot eflMH npMMep, c komto o6xBamaMe 
TMnM4HMfl c/iy^aM b HaiuaTa 3afla4a. Tom HaM-4ecTo e chinmr npMMep, komto 
CMe TecTBa/iM Ha xapTMfl m 3a komto o^aKBaMe HawMHT a/iropMTbM fla pa6oTM 
KopeKTHo. C/iefl HanMCBaHe Ha KOfla o6mkhob6ho c/ieflBa OTCTpa ha Ba He Ha 
nopeflMua ot flpe6HM rpeujKM m HaM-HaKpaa HawMflT npMMep TptrBa. C/iefl 
TOBa e HopMa/iHO fla TecTBaMe nporpaMaTa c no-ro/iflM m no-c/io>KeH npMMep, 
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3a fla BMflMM KaK ce fl"bp>Ki/i th b no-cno>KHi/i cmyaunM. CneflBa TecTBaHe Ha 
rpaHM4HMTe c/iynan m TecTBaHe 3a 6"bp30fleMCTBne. B 3aBMCMMocT ot cjio>k- 
HOCTra Ha KOHKpeTHaTa 3afla4a MoraT fla ce M3n"b/iHaT ot eflMH-flBa flo 
hsko/iko fleceTKM TecTa, 3a fla ce noKpnaT bcm^km ochobhm c/iynan Ha 
ynoTpe6a. 

TecTBaHe c ao6i>p npeflCTaBMTe/i Ha o6mnq c/iynaft 

KaKTo Be^e cnoMeHaxMe, HopMa/iHO e TecTBaHeTO fla 3ano4He c TecTOB 
npuMep, komto e flo6"bp npeflCTaBMTe/i Ha o6iflMfl c/iynaM. ToBa e Tecr, komto 
xeM e flocTarb4HO npocT, 3a fla 6"bfle nponrpaH p"b4H0 Ha xapTi/ia, xeM e 
fl0CTarb4H0 o6ifl, 3a fla noKpue o6mi/ifl c/iynaM Ha ynoTpe6a Ha nporpaMaTa, a 
He hakom ^acTeH c/iy^aM. C/ieflBaMKM T03M noflxofl h a m - e cTe cTBe h oto Hemo, 
KoeTo H9\ kom nporpaMMcr Moxe fla HanpaBM e c/ieflHOTo: 

1. fla M3MMC/1M npuMep, komto e flo6"bp npeflCTaBMTe/i Ha o6iflMfl c/iynaM. 

2. fla TecTBa npuMepa Ha ptKa (Ha xapTna). 

3. fla 04aKBa npuMepa fla TptrHe ycnewHO v\ ot MMn/ieMeHTaunflTa Ha 
HeroBMfl a/iropnTbM. 

4. fla ce y6efln, <-\e npMMepvr My pa6oTM KopeKTHo c/iefl HanncBaHe Ha 
nporpaMaTa v\ OTcrpa ha Ba He Ha flpe6HMTe rpeiuKM, komto B"b3HM KBaT npn 
nucaHeTO Ha KOfla. 

3a c"b>Ka/ieHne mhoto nporpaMMCTM cnnpaT c TecTBaHeTO b to3m momcht. 
Hakom no-HeonnTHM nporpaMMCTM npaBAT flopn Hemo no-Jiowo: M3Mnc/iflT 
KaK"bB fla e npuMep (komto e npocT 4acreH cny<-\av\ Ha 3afla4aTa), He ro 
TecTBaT Ha xapTna, nuiuaT HHKaKbB koa m HaKpaa ioto TptrHe T03M npuMep, 
peiuaBaT, <-\e ca npuK/iKD^n/in. He npaBeTe TaKa! ToBa e KaTo fla peMOHTupaiu 
/ieKa Ko/ia m KoraTO cm totob, 6e3 fla 3ana/iniij flBuraTe/ia fla nycHew KO/iaTa 
no hakom HaK/iOH m KaTO TptrHe HaflO/iy fla Kaxeiu 'ToTOBa e KO/iaTa. Eto, 
flBM>KM ce 6e3 h m Ka K"b b npo6/ieM." 

KaKBO ome fla TecTBaMe? 

TecTBaHeTO Ha npuMepa, komto CTe nponrpa/in Ha xapTna e eflBa ntpBaTa 
cTbnKa ot TecTBaHeTO Ha nporpaMaTa. CneflBa fla M3B"bpi±iMTe ome hako/iko 
3afl"b/i>KMTe/iHM TecTa, c komto fla ce y6eflMTe, <-\e nporpaMaTa bm pa6oTM 
KopeKTHo: 

- Cepno3eH TecT 3a o6n4aMHi/m c/iy^aM. Ue/iTa Ha T03M Tecr e fla npoBepn 
fla/in 3a no-ro/iflM v\ no-c/io>KeH npuMep BaiuaTa nporpaMa pa6oTM 
KopeKTHo. 3a HawaTa 3afla4a c pa36"bpKBaHeTO Ha KapTMTe TaK"bB TecT 
Moxe fla e Tecre ot 52 KapTM. 

- TecTOBe 3a rpaHM4HHTe c/iy^an. Te npoBep^BaT fla/in BaiuaTa nporpaMa 
pa6oTM KopeKTHo npn Heo6n4aeH bxoa Ha rpaHnuaTa Ha flonycTMMOTo. 
3a HaiuaTa 3afla4a TaK"bB npuMep e pa36"bpKBaHeTO Ha TecTe, KoeTO ce 
cbcroi/i caMo ot eflHa KapTa. 
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- TecroBe 3a 6"bp30fleMCTBne. Te3M TecTOBe nocraBflT nporpaMaTa b 
eKCTpeMa/iHM ycnoBi/m KaTO m noflaBaT ro/ieMM no pa3MepH0CT bxoahm 

flaHHM M npOBepflBaT 6"bp30fleMCTBMeTO. 

HeKa pa3meflaMe ropnme rpynn TecTOBe eflHa no eflHa. 
Cepno3eH TecT Ha o6nna mhmji c/iynaM 

Bene CMe TecTBa/in nporpaMaTa 3a eflMH c/iy^aM, komto CMe m3mmc/im/im Ha 
P"bKa m CMe nponrpa/iM Ha xapTi/ia. pa6oTM KopeKTHo. To3M c/iy^aM noKpuBa 
Tunn^HMfl cueHapuM 3a ynoTpe6a Ha nporpaMaTa. KaKBO noBe^e Tpa6Ba fla 
TecTBaMe? Amm mhoto npocTo, B"b3MO>KHo e nporpaMaTa fla e rpewHa, ho fla 
pa6oTM no c/iy^aMHOCT 3a Haujua c/iy^aM. 

KaK fla noflroTBMM no-cepno3eH TecT? ToBa 3aBncn mhoto ot caMaTa 3afla4a. 
TecTbT xeM Tpa6Ba fla e c no-ro/iflM o6eM flaHHM, otko/ikoto pt^Hna TecT, ho 
Bee naK Tpa6Ba fla Mo>KeM fla npoBepuM M3xofla ot nporpaMaTa fla/in e 
KopeicreH. 

3a HaiuMfl npuMep c pa36"bpKBaHeTO Ha KapTM b cny^aeH pefl e HopMa/iHO fla 
TecTBaMe c n"b/iHO TecTe ot 52 Kap™. JlecHO MO>KeM fla npon3BefleM TaK"bB 
BxofleH TecT c flBa B/io>KeHM unKt/ia. C/iefl Msnij/iHeHMe Ha nporpaMaTa necno 
MO>KeM fla npoBepuM fla/in pe3y/iTaTbT e KopeKTeH - Tpa6Ba KapTMTe fla ca 
pa36"bpKaHM m pa36"bpKBaHeTO fla e cny^aMHO. Heo6xoflMMo e oiue npn flBe 
noc/ieflOBaTe/iHM M3n"b/iHeHMfl Ha T03M Tecr fla ce no/iy-m TOTa/iHO pa3/iM4H0 
pa36"bpKBaHe. Eto KaK M3me>Kfla KOfla, pea/iM3npaifl TaK"bB TecT: 
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import j ava . util . ArrayList ; 

public class Test52Cards { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 
String [] allFaces = new String [] {"2", "3", "4", "5", 

"6", "7", "8", "9", "10", "J", "Q" , "K", "A"}; 
Suit[] allSuits = new Suit[] { 

Suit . CLUB, Suit. DIAMOND, Suit. HEART, Suit . SPADE} ; 
for (String face : allFaces) { 
for (Suit suit : allSuits) { 

Card card = new Card (face, suit); 
cards . add ( card) ; 

} 

} 

CardsShuffle. shuffleCards (cards) ; 
CardsShuf f le .printCards (cards) ; 

} 

} 
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Ako ro M3n"b/iHMM HAKo/iKo nvri/i noflpefl no/iynaBaMe npuMepHo TaK"bB 
pe3y/iTaT: 



(J HEART) (10 CLUB) (4 HEART) (2 SPADE) (3 HEART) (3 DIAMOND) (2 
HEART) (3 SPADE) (4 CLUB) (4 DIAMOND) (6 CLUB) (J SPADE) (5 CLUB) (5 
DIAMOND) (A SPADE) (K SPADE) (4 SPADE) (6 DIAMOND) (A DIAMOND) (6 
SPADE) (7 CLUB) (10 SPADE) (9 DIAMOND) (A HEART) (Q SPADE) (8 
DIAMOND) (8 HEART) (8 SPADE) (9 CLUB) (Q DIAMOND) (9 HEART) (9 
SPADE) (Q HEART) (10 DIAMOND) (2 DIAMOND) (6 HEART) (J CLUB) (J 
DIAMOND) (Q CLUB) (7 DIAMOND) (5 SPADE) (2 CLUB) (5 HEART) (10 
HEART) (K CLUB) (3 CLUB) (K HEART) (8 CLUB) (A CLUB) (K DIAMOND) (7 
HEART) (7 SPADE) 

(Q HEART) (3 CLUB) (2 HEART) (2 DIAMOND) (9 SPADE) (3 DIAMOND) (3 
HEART) (3 SPADE) (7 CLUB) (9 CLUB) (9 DIAMOND) (4 SPADE) (5 CLUB) (5 
DIAMOND) (10 SPADE) (5 SPADE) (J HEART) (6 DIAMOND) (Q DIAMOND) (4 
HEART) (5 HEART) (7 HEART) (J CLUB) (4 CLUB) (2 SPADE) (K SPADE) (8 
HEART) (Q CLUB) (6 CLUB) (6 HEART) (9 HEART) (A SPADE) (J SPADE) (J 
DIAMOND) (10 HEART) (10 DIAMOND) (K CLUB) (K HEART) (8 CLUB) (4 
DIAMOND) (Q SPADE) (6 SPADE) (A DIAMOND) (10 CLUB) (8 DIAMOND) (7 
SPADE) (K DIAMOND) (2 CLUB) (A CLUB) (7 DIAMOND) (A HEART) (8 SPADE) 



M3me>Kfla, <-\e KapTi/rre ca noflpe,qeHi/i c/iynaMHO m ca pa3/iM4HM npi/i bcako 
i/i3n"b/iHei-ii/ie Ha nporpaMaTa. HflMa bmammm flecfieKTM (npuMepHo noBTapami/i 
ce m/im /luncBamn KapTu). nporpaMaTa pa6oTM 6"bp30 v\ He 3aBMCBa. M3me>Kfla 
CMe ce cnpaBM/in ,qo6pe. 

HeKa B3eMeM flpyra 3afla4a: copTupaHe Ha Mkioia. KaK fla cm HanpaBMM 
cepi/i03eH TecT 3a o6M4aMHMfl c/iy^aM? Amm Hafi-JiecHOTO e fla reHepupaMe 
nopeflnua ot 100 v\nv\ flopn 1000 cnynaMHi/i 41/icna v\ fla rn copTupaMe. 
npoBepKaTa 3a KopeKTHOCT e necna: Tpa6Ba 41/icnaTa fla ca noflpefleHM no 
ro/ieMMHa. flpyrTecr, komto e yfla^eH npn copTupaHeTO Ha 4nc/ia e fla B3eMeM 
4nc/iaTa ot 1000 flo 1 b HaMa/iflBam pefl v\ fla ri/i copTupaMe. Tpa6Ba fla 
no/iy4MM cbiflMTe 41/ic.na, ho copTupaHM b HapacrBam pefl ot 1 flo 1000. Bm 
Mor/10 fla ce Ka>xe, <-\e TOBa e Hafi-TpyflHi/m B"b3M0>KeH TecT 3a Ta3M 3afla4a v\ 
aKO tom pa6oTM 3a to/iam 6poM 41/icna, 3Ha4M nporpaMaTa ce o^aKBa fla 
pa6oTM flo6pe. 

HeKa pa3meflaMe 1/1 flpyri/rre TecTOBe, komto e flo6pe Bi/mari/i fla npaBMM. 
rpaHMHHM c/iynaM 

HaM-4ecT0T0 Heiflo, KoeTO ce nponycKa npn pewaBaHeTO Ha 3afla4M, ni>K 1/1 
sbodme b nporpaMnpaHeTO, e fla ce noMnc/in 3a rpaHM4HHTe cuTyaunn. 
rpaHM4HMTe cMTyauMM ce no/iynaBaT npn bxoahm flaHHM Ha rpaHnuaTa Ha 
HopMa/iHOTo m flonycTMMOTO. ripn tax ^ecro nvm nporpaMaTa rbpMM, 3aifl0T0 
He o^aKBa TO/iKOBa Ma/iKM m/im ro/ieMM m/im Heo6n4aMHM flaHHM, ho Te Bee naK 
ca flonycTMMM no yc/iOBue m/im He ca flonycTMMM, ho He ca npeflBMfleHM. 
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KaK fla TecTBaMe rpaHM4HMTe cuTyaunn? Amm pa3r/ie>KflaMe bcm^km bxoahm 
flaHHM, komto nporpaMaTa no/iynaBa m ce 3aMnc/iflMe KaKBM ca e Kcrpe m h wtq 
mm ctomhoctm m fla/in ca flonycTMMM. B"b3M0>KH0 e fla MMaMe eKCTpeMHO Ma/1 KM 

CTOMHOCTM, eKCTpeMHO TO/ieMM CTOMHOCTM M/1M npOCTO CTpaHHM KOM6MHaUMM OT 

ctomhoctm. Ako no yc/iOBMe MMaMe orpaHM4eHMfl, npMMepHO flo 52 KapTM, 

CTOMHOCTMTe OKO/10 TOBa 4MC/10 52 CblflO Ca rpaHM4HM M MOraT fla npM4MH51T 

npo6/ieMM. 

rpaHMHeH c/iyHaw: pa36i>pKBaHe Ha eflHa KapTa 

HanpMMep b HaiuaTa 3afla4a 3a pa36"bpKBaHe Ha Ka ptm rpaHMHeH c/iy^aM e fla 
pa36"bpKaMe eflHa KapTa. ToBa e cbBceM Ba/iMflHa cMTyauMa (Marap m Heo6M- 
4aMHa), ho HaiuaTa nporpaMa 6m Mor/ia fla He pa6oTM KopeKTHO 3a eflHa KapTa 
Hea nopaflM H^KaKBM oco6eHOCTM. HeKa npoBepMM KaKBO CTaBa npM pa36"bpK- 
BaHe Ha eflHa KapTa. MoweM fla HanMiueM cneflHMfl Ma/i"bK Tecr: 



Shuf f leOneCard . j ava 



import j ava . util .Array List ; 

public class Shuf f leOneCard { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 
cards. add (new Card ("A", Suit . CLUB) ) ; 
CardsShuffle. shuffleCards (cards) ; 
CardsShuf f le . printCards (cards) ; 

} 

} 



M3n"b/iHflBaMe ro m no/iy^aBaMe Harrb/iHO Heo^aKBaH pe3y/iTaT: 



Exception in thread "main" j ava . lang . I HegalArgumentException : n 

must be positive 

at j ava .util . Random. next In t (Random . j ava : 25 0 ) 

at CardsShuffle . perf ormSingleExchange (CardsShuffle . j ava : 24 ) 

at CardsShuffle . shuffleCards ( CardsShuffle . j ava : 33 ) 

at Shuf f leOneCard . main ( Shuf f leOneCard . j ava : 7 ) 



Acho e KaKbB e npo6/ieM"bT: reHepMpaHeTO Ha c/iy^aMHO 4mc/io ce c^yrm, 
3aifl0T0 My ce noflaBa OTpMuaTe/ieH flMana30H. HaiuaTa nporpaMa pa6oTM 
flo6pe npM HopMa/ieH 6poM KapTM, ho He pa6oTM 3a eflHa KapTa. OTKpMXMe 
zieceH 3a OTcrpa ha Ba He fle<£eKT, komto 6MXMe nponycHa/iM c jieKa ptKa, aKO 
ce 6?ixMe pa3r/iefla/iM BHMMaTe/iHO rpaHM4HMTe c/iynaM. C/iefl KaTO 3HaeM 
KaKbB e npo6/ieM"bT nonpaBKaTa Ha KOfla e TpMBMa/iHa: 



public static void shuf f leCards (ArrayList<Card> cards) { 
if ( cards . si ze ( ) > 1) { 

for (int i=l ; i<=cards . size ( ) ; i++) { 
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perf ormSingleExchange (cards) ; 

} 

} 

} 



TecTBaMe othobo m ce y6e>K,qaBaMe, 4e npo6/ieM"bTe peweH. 

rpaHMHeH c/iynaM: pa36i>pKBaHe Ha flBe Kapm 

IHom MMa npo6/ieM 3a 1 KapTa, curypHO MO>Ke fla MMa npo6/ieM m 3a 2 KapTM. 
He 3By4M /in /iorn4HO? Hmiho He hm npe^M fla npoBepuM. Crap™paMe 
nporpaMaTa c 2 KapTM hhkojiko nvm o^aKBaMe fla no/iy-ii/iM pa3/iM4HM 
pa3MecTBaHMfl Ha flBeTe KapTM. Eto npuMepeH koa, c komto mokcm fla 
HanpaBMM TOBa: 



Shuf f leTwoCards . java 



import j ava . util . ArrayList ; 

public class Shuf f leOneCard { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 
cards. add (new Card ("A", Suit . CLUB) ) ; 
cards. add (new Card ("3", Suit . CLUB) ) ; 
CardsShuf f le . shuffleCards ( cards) ; 
CardsShuf f le .printCards (cards) ; 

} 

} 



CTapTupaMe hhkojiko nvri/i 1/1 pe3y/iTaTbT e Bee eflMH v\ cbm: 



(A CLUB) (3 CLUB) 



H3r/ie>Kfla naK Heiuo He e Hapefl. Ako pa3meflaMe KOfla v\nv\ ro nycHeM npe3 
fle6"brepa, me ce y6eflMM, <-\e BceKM n"bT ce npaBM to^ho eflHO pa3MecTBaHe Ha 
ntpBaTa KapTa c BTopaTa v\ npn flBe KapTM ha Ma KaK fla ce no/iy-m c/iy^aMHO 
pa3MecTBaHe. KaK fla pew mm npo6/ieMa? BeflHara MOweM fla ce ceTMM 3a 
HAKO/iKO peujeHi/m: 

- n pa bum eflMHM4H0T0 pa3MecTBaHe N+K 6poM nvm, KtfleTO K e 
c/iy^aMHO 4Mc/io Me>Kfly Owl. 

- ripn pa3MecTBaHMATa flonycKaMe c/iy^aMHaTa no3nunfl, Ha kohto oTMBa 
ntpBaTa KapTa fla BK/iiCHBa v\ Hy/ieBaTa no3nunfl. 

- Pa3r/ie>KflaMe c/iy^afl c 2 Kap™ KaTo cneuna/ieH v\ nmueM OTfle/ieH 
MeTOfl cneuna/iHO 3a Hero. 

ri"bpBOTo peiueHne M3me>Kfla Hafi-npocTO 3a i/iMrmeMeHTaui/m. fla ro npo6- 
BaMe. no/iynaBaMe c/ieflHua koa: 
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public static void shuf f leCards (ArrayList<Card> cards) { 
if (cards . size () > 1) { 

Random rand = new Random () ; 

int exchangesCount = cards. size () + rand . nextlnt (2 ) ; 
for (int i=l; i<=exchangesCount; i++) { 
per formS ingleExchange (cards) ; 

} 

} 

} 



TecTBaMe othobo pa36"bpKBaHeT0 Ha flBe Kap™ m to3m n"bT M3r/ie>Kfla, <-\e 
nporpaMaTa pa6o™ KopeKTHo. 

IHom MMa npo6/ieM 3a 2 Kap™, Mowe fla MMa npo6/ieM h 3a 3 Kap™, Ha/in? 
Ako TecTBaMe nporpaMaTa 3a 3 Kap™, me ce y6eflMM, <-\e th pa6o™ KopeKTHo. 
C/iefl HAKO/iKO cTap™paHMfl no/iynaBaMe bcm^km bmmojkhm pa36"bpKBaHna Ha 
TpnTe Kap™, KoeTO noKa3Ba, <-\e cnynaMHOTO pa36"bpKBaHe M0>Ke fla no/iynM 
BCM4KM nepMyTaunn Ha TpnTe Kap™. To3M nvr He OTKpuxMe fledpeK™ m 
nporpaMaTa ha Ma Hy>Kfla ot npoMHHa. 

rpaHMHeH c/iyHaft: pa36i>pKBaHe Ha Hy/ia Kap™ 

KaKBO oifle Mo>Ke fla npoBepuM? MMa /in flpyrn Heo6n4aMHM, rpaHM4Hn 
cuTyauMM. fla noMnc/iMM. KaKBO me CTaHe, aKO ce oni/rraMe fla pa36"bpKaMe 
npa3eH cnncbK ot Kap™? ToBa HancTMHa e Ma/iKo cTpaHHO, ho MMa eflHo 
npaBM/io, 4e eflHa nporpaMa Tpa6Ba m/im fla pa6o™ KopeKTHo m/im fla 
cnrHa/iM3npa 3a rpewKa. HeKa fla bmamm KaKBO me BtpHe HaiuaTa nporpaMa 
3a 0 Kap™. Pe3y/iTaTbT e npa3eH cnncbK. KopeKTeH nv\ e? Amm fla, aKO 
pa36"bpKaMe 0 Kap™ b cny^aeH pefl 6m Tpa6Ba/io fla no/iy^MM naK 0 Kap™. 
M3me>Kfla bcm^ko e Ha pefl. 



\ flpii rpeuiHM BxoflHM flaHHM nporpaMaTa He Tpn6Ba fla Bp-bLua 
\ rpemeH pe3y/iTaT, a Tpn6Ba m/im fla Bi>pHe BepeH pe3y/iTaT 
m/im na c-bo6iun, ne BxoflHMTe naHHM ca rpeuiHM. 



KaKBO Muc/iMTe 3a ropHOTO npaBM/io? /lorn4HO e Ha/in? npeflCTaBeTe cm, 4e 
npaBMTe nporpaMa, kohto noKa3Ba rpad3M4HM M3o6pa>KeHMfl (chmmkm). KaKBO 
CTaBa npn chmm Ka, koato npeflcraB/iflBa npa3eH dpafi/i. ToBa e cbiuo 
Heo6n4aMHa ci/rryaui/m, kohto He 6m Tpa6Ba/io fla ce c/iyMBa, ho Mo>Ke fla ce 
c/iy^n. Ako npn npa3eH dpafi/i BaiuaTa nporpaMa 3aBMCBa m/im xBtp/ia Heo6pa- 
6oTeHO M3KnK)4eHMe, TOBa 6m 6m/io mhoto flOcaflHO 3a noTpe6MTe/ia. Hop- 
Ma/iHO e npa3HM^T dpafi/i fla 6"bfle M3o6pa3eH etc cneuMa/iHa MKOHa m/im 
BMecTO Hero fla ce M3Befle cbo6meHMe "Invalid image file", Ha/iM? 

riOMMC/ieTe K0/1K0 rpaHM4HM M Heo6M4aMHM CMTyaUMM MMa B WindOWS. KaKBO 

CTaBa aKO ne^aTaMe npa3eH dpafi/i Ha npMHTepa? fla/iM Windows 3a6MBa b 
TO3M MOMeHT m noKa3Ba He6e3M3BecTHMfl "cmh eKpaH"? KaKBO CTaBa, aKO B 
Ka/iKy/iaTopa Ha Windows HanpaBMM fle/ieHMe Ha Hy/ia? KaKBO CTaBa, aKO 
KonMpaMe npa3eH dpafi/i (c flt/iwMHa 0 6aMTa) c Windows explorer? KaKBO 
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cTaBa, aKO b Notepad ce onuTaMe fla cb3flafleM dpafi/i 6e3 MMe (c npa3eH 
CTpuHr, 3aflafleH KaTO MMe)? BM>KflaTe, <-\e rpaHM4HM cuTyaunn MMa mhoto m 
HaBCflK"bfle. Hawa 3afla4a KaTO nporpaMMCTM e fla rn y/iaBHMe m fla mmc/imm 3a 
tax npeflki oiue fla ce c/iynaT, a He eflBa KoraTO Henpn^THO pa3B"b/iHyBaH 
noTpe6nTe/i apocTHO hm HanaflHe no Te/iedpoHa c Henpn/in^HM aymm no aflpec 

Ha HaiilM 6/1M3KM pOflHMHM. 

fla ce BtpHeM Ha HaiuaTa 3afla4a 3a pa36"bpKBaHe Ha KapTMTe. Or/iewflaMKM ce 
3a rpaHM4HM v\ Heo6n4aMHM c/iynan ce cemaMe fla/in MO>KeM fla pa36"bpKaMe -1 
KapTM? noHe>Ke ha Ma KaK fla cb3flafleM MacuB c -1 eneMema, cnnTaMe, <-\e 
TaK"bB cnynaM ha Ma KaK fla ce no/iynn. 

noHewe HAMaMe ropHa rpaHnua Ha KapTMTe, hsimb flpyra cneuna/iHa T04Ka 
(noflo6Ha Ha cmyaunflTa c 1 KapTa), oko/io kohto fla TbpcuM 3a cneuna/iHM 
CMTyaunn. ripeKpaTABaMe TbpceHeTO Ha rpaHM4HM c/iy^an oko/io 6poa Ha 
KapTMTe. M3r/ie>Kfla npeflBMflMXMe bcm^km cuTyaunn. 

OcTaBa fla ce omeflaMe fla/in HHMa flpyrn ctomhoctm ot BxoflHMTe flaHHM, 
komto MoraT fla npn^MHAT npo6/ieMM, npuMepHO HeBa/inflHa KapTa, KapTa c 
HeBa/inflHa 6oa, KapTa c OTpnuaTe/iHO nv\u,e (npuMepHO -1 cnaTna) v\ t.h. KaTO 
ce 3aMnc/iMM HaiuMfl a/iropnTbM He ce MHTepecyBa KaKBo to^ho pa36"bpKBa 
(KapTM 3a nrpa mjim av\u,a 3a 0M/ieT), TaKa Me TOBa He 6m Tpa6Ba.no fla e 
npo6/ieM. Ako MMaMe cbMHeHMfl, MO>KeM Ha cm HanpaBMM TecT m fla ce y6eflMM, 
ne npM HeBa/iMflHM KapTM pe3y/iTaTbT ot pa36"bpKBaHeT0 mm He e rpeweH. 

Ome>KflaMe ce 3a flpyrM rpaHM4HM cMTyauMM BhB bxoah MTe flaHHM m He ce 
cemaMe 3a TaKMBa. OcTaBa eflMHCTBeHo fla M3MepMM 6"bp30fleMCTBMeT0, Ha/iM? 
BcbLflHOcr nponycHaxMe Hemo mhoto b3>kho: fla TecraaMe bcm^ko HaHOBO 
c/iefl nonpaBKMTe. 

noBTopHO TecTBaHe c/iefl KopeKLjMMTe (regression 
testing) 

HecTo n"bTM npM KopeKUMM Ha rpeiuKM ce no/iy^aBaT hobm rpeiuKM, komto 
npeflM He ca cbiuecTByBa/iM. HanpMMep, aKO nonpaBMM rpewKaTa 3a 2 KapTM 
4pe3 npoMAHa Ha npaBM/iaTa 3a pa3MHHa Ha eflMHM4Ha KapTa, TOBa 6m mot/io 
fla flOBefle flo rpeiueH pe3y/iTaT npM mjim noBe^e 3 KapTM. npM BCflKa 
npoMAHa, koato 6m Moma fla 3acerHe flpyrM c/iy^aM Ha ynoTpe6a, e peflHo fla 
nycKaMe othobo TecTOBeTe, komto cMe npaBM/iM flo MOMeHTa, 3a fla cMe 
cMrypHM, <-\e npoMAHaTa He noBpe>Kfla Be^e pa6oTeiflMTe c/iy^aM. 3a Ta3M u,en 
e flo6pe fla 3ana3BaMe TecTOBeTe Ha nporpaMaTa, komto CMe M3n"b/iHABa/iM, a 

He fla TM M3TpMBaMe. 

MfleaTa 3a noBTopaeMocT Ha TecTOBeTe /ie>KM b ocHOBaTa Ha KOHu,enu,MflTa unit 
testing, ho Ta3M TeMa, KaKTo Be^e cnoMeHaxMe e 3a no-HanpeflHa/iM m 3aT0Ba 
a ocTaBaMe 3a no-HaTaTbK B"bB BpeMeTO (m npocTpaHCTBOTo). 




KoraTO CTe OTxpusiki m CTe nonpaBM/iM rpeuixa b KOfla, 
OTHacflLua ce 3a hakom cneuMcpkiHeH TecT, yBepeTe ce, ne 
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nonpaBKaTa He 3acnra bcmhkm ocTaHa/111 TecTOBe. 3a nema e 
npenopt»mrre/iHO na 3ana3BaTe bcmhkm TecTOBe, komto 
M3ni>/iHfiBaTe. 



TecToee 3a npon3BOflHTe/i hoct 

HopMa/iHO e BMHarn, KoraTO nuiueTe cocfrryep, fla MMaTe HAKaKBM M3MCKBaHMfl 
m KpnTepnn 3a 6"bp30fleMCTBne Ha nporpaMMTe mjim MOfly/iMTe, komto nuiueTe. 
Hmkom He o6n4a MawMHaTa My fla pa6oTM 6aBH0, Ha/in? 3aTOBa Tpa6Ba fla ce 
cTpe m MTe fla He nuiueTe cocfrryep, komto pa6oTM 6aBHO, ocBeH, aKO ha MaTe 
flo6pe npn4MHa 3a TOBa. 

KaK TecTBaMe 6"bp30fleMCTBneTO (npoM3BOflMTe/iHOCTTa) Ha nporpaMaTa. 
ri"bpBMflT B"bnpoc, komto Tpa6Ba fla cm 3aflafleM, KoraTO cTMTHeM flo TecTBaHe 

Ha 6"bp30fleMCTBMeTO, e MMaMe /1M M3MCKBaHMfl 3a CKOPOCT. AKO MMaMe K3KBM 
Ca Te? AKO HflMaMe K3KBM OpMeHTMpOB"b L IHM KpMTepMM 3a 6"bp30fleMCTBMe 

Tpa6Ba fla cna3MM? 

Pa36i>pKBaHe Ha Kap™ - TecTOBe 3a npon3BOflHTe/iHOCT 

HeKa fla pa3meflaMe 3a npMMep HaiuaTa nporpaMa 3a pa36"bpKBaHe Ha TecTe 

KapTM. KaKBM M3MCKBaHMfl 3a 6"bp30fleMCTBMe 6m MOr/ia fla MMa Tfl? ri"bpBO 
MMaMe JIM no yC/lOBM TaKMBa M3MCKBaHMfl? HflMaMe M3PM4H0 M3MCKBaHe B CTM/1 

"nporpaMaTa Tpa6Ba fla saBtpujBa 3a eflHa ceKyHfla m/im no-6"bp30 npM 500 
KapTM Ha cbBpeMeHHa kom niOTbpHa KOHcjDMrypauMfl". IHom HAMaMe TaKMBa 
M3pM4HM M3MCKBaHMfl, Bee naK Tpa6Ba HHKaK fla peujMM Btnpoca c oueHKaTa 
Ha 6"bp30fleMCTBMeTO, Hecj)opMa/iHO, no yceT. 

noHe>Ke pa6oTMM c KapTM 3a Mrpa, c^MTaMe, <-\e eflHo Tecre MMa 52 KapTM. 
Bene nycKaxMe TaK"bB TecT m bmaaxmc, <-\e pa6oTM MMTHOBeHo, T.e. Ha Ma 
BMflMMO 3a6aBAHe. M3r/ie>Kfla 3a HopMa/iHMa c/iynaM Ha ynoTpe6a 6"bp3MHaTa 
He cb3flaBa npo6/ieMM. 

HopMa/iHO e fla TecTBaMe nporpaMaTa m c mhoto noBe^e KapTM, npMMepHO c 
52 000, 3aiuoTO b hakom cneuMa/ieH c/iy^aM hakom Mo>Ke fla peujM fla 
pa36"bpKBa mhoto KapTM m fla MMa npo6/ieM. JlecHO MO>KeM fla cm HanpaBMM 
TaK"bB npMMep KaTo flo6aBMM 1000 nvm Ham MTe 52 KapTM m tm pa36"bpKaMe. 
HeKa nycHeM eflMH TaK"bB npMMep: 



Shuf fle52000Cards . java 



import j ava . util . ArrayList ; 

public class Test52000Cards { 

public static void main ( String [ ] args) { 

ArrayList<Card> cards = new ArrayList<Card> ( ) ; 
String [] allFaces = new String [] {"2", "3", "4", "5", 
"6", "7", "8", "9", "10", "J", "Q" , "K", "A"}; 
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Suit[] allSuits = new Suit[] { 

Suit. CLUB, Suit. DIAMOND, Suit. HEART, Suit . SPADE} ; 
for (int count = 1; count<=l 00 0 ; count++) { 
for (String face : allFaces) { 
for (Suit suit : allSuits) { 

Card card = new Card (face, suit); 
cards . add ( card) ; 

} 

} 

} 

CardsShuf fie . shuffle Cards ( cards) ; 
Cards Shu f f le .printCards (cards) ; 

} 

} 



CTapTupaMe nporpaMaTa m 3a6e/iH3BaMe, 4e MaiunHaTa /ieKO ce ycnuBa 3a 
oko/io fleceTMHa ceKyHfln. Pa36npa ce npn no-6aBHM MaiunHM ycnuBaHeTO e 3a 
no-fl"b/iro. KaKBO ce c/iy4Ba? Bm Tpa6Ba.no npn 52 000 Kap™ fla HanpaBMM 
npn6/iM3MTe/iHO TO/iKOBa eflMHM4HM pa3MecTBaHMfl, a TOBa 6m Tpa6Ba/io as 
OTHeMe 4acTnua ot ceKynqaTa. 3amo MMaMe ceKyHflu 3a6aBAHe? OnuTHMTe 
nporpaMMCTM BeflHara me ce ceTHT, 4e ne^aTaMe ro/ieMM o6eMM MHcjDopMaunfl 
Ha K0H30/iaTa, a TOBa e 6aBHa onepauna. Ako ko Me htm pa Me peaa, b komto 
OTne^aTBaMe pe3y/iTaTa m M3MepnM BpeMeTo 3a M3n"b/iHeHne Ha pa36"bpKBa- 
HeTO Ha KapTMTe, me ce y6eflMM, <-\e nporpaMaTa pa6o™ flocraTb'-iHO 6"bp3o 
flopn m 3a 52 000 Kap™. Eto KaK mokcm aa 3aMepnM BpeMeTo: 



Shuf fle52000Cards . java 



import j ava . util . ArrayList ; 

public class Test52000Cards { 

public static void main ( String [ ] args) { 

long oldTime = System. currentTimeMillis () ; 
CardsShuf fie . shuffleCards (cards) ; 
long newTime = System. currentTimeMillis () ; 
System. out .printf ( "Execution time: %d ras ", 

newTime-oldTime) ; 
/ /CardsShuf fie .printCards (cards) ; 

} 

} 



MoweM fla BMflMM T04H0 ko/iko BpeMe OTHeMa M3n"b/iHeHneT0 Ha MeTOfla 3a 
pase^pKBaHe Ha KapTMTe: 



Execution time: 31 ms 
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M3r/ie>Kfla Harrb/iHO npneM/iMBO. HflMaMe npo6/ieM c 6"bp30fleMCTBneTo. 

CopTMpaHe Ha mic/ia - TecTOBe 3a npon3BOflHTe/iHOCT 

Hera pa3meflaMe flpyra 3afla4a: copTupaHe Ha MacuB c 4nc/ia. ripn Hea 
6"bp30fleMCTBneTO MO>Ke fla ce OKawe MHoro no-npo6/ieMHO, otko/ikoto 
pa36"bpKBaHeTO Ha Tecre Kap™. HeKa CMe HanpaBM/in npocTO peiueHne, KoeTO 
pa6oTM TaKa: HaMupa HaM-Ma/iKOTO <-\v\cno b MacuBa m ro pa3MeHH c mmc/ioto 
Ha no3Muna 0. Cnefl TOBa HaMupa cpefl ocTaHa/iMTe 4nc/ia HaM-Ma/iKOTO v\ ro 
nocTaBfl Ha no3nunfl 1. ToBa ce noBTapa flOKaTo ce cmrHe ,qo nocneflHOTo 
4MC/io, KoeTO 6m Tpa6Ba.no fla cm e Be^e Ha mhctoto. HaMa fla KOMeHTMpaMe 
BepHocTra Ha to3m a/iropMTbM. Tom e flo6pe M3BecreH nofl mmcto "MeTOfl Ha 
np^KaTa ce/ieKUMa". 

Cera fla npeflno/io>KMM, <-\e CMe MMHa/iM npe3 bcm^km crbriKM 3a pewaBaHeTo 
Ha 3afla4M no nporpaMMpaHe m HaKpaa CMe cTMTHa/iM ao T03M npMMep, c komto 
ce onMTBaMe fla copTMpaMe 10 000 c/iynaMHM 4Mc/ia: 



SortlOOOONumbers . java 



import j ava . util .Arrays; 
import j ava . util . Random; 

public class SortNumbers { 

public static void main ( String [ ] args) { 
int[] numbers = new int[10000]; 
Random rnd = new Random(); 
for (int i=0; i<numbers . length ; i++) { 

numbers [i] = rnd . nextlnt (2 * numbers . length) ; 

} 

sortNumbers (numbers) ; 

System . out .print In (Arrays . toString (numbers ) ) ; 

} 

private static void sortNumbers (int [ ] numbers) { 
for (int i=0; i<numbers . length-1 ; i++) { 
int minlndex = i; 

for (int j=i+l; j<numbers . length; j++) { 
if (numbers [j] < numbers [minlndex] ) { 
minlndex = j ; 

} 

} 

int oldNumber = numbers [i]; 
numbers [i] = numbers [minlndex] ; 
numbers [minlndex] = oldNumber; 

} 

} 
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} 



CTapTupaMe ro m M3me>Kfla, <-\e tom pa6oTM 3a nofl ceKynqa Ha HopMa/ma 
cbBpeMeHHa MaiunHa. Pe3y/iTaTbT (cbc cbKpameHi/m) 6m Morb/i fla e Hemo 
TaKOBa: 



[0, 14, 19, 20, 20, 22, 19990, 19993, 19995, 19996] 



Cera npaBMM ome eflMH eKcnepi/iMem - 3a 300 000 c/iy^aMHn 4nc/ia m BM>KflaMe, 
4e nporpaMaTa KaTO <-\e nv\ 3aBMCBa v\nv\ pa6oTM npeKa/ieHO 6aBHO, 3a fla a 
M34aKaMe. ToBa e cepno3eH npo6/ieM c 6"bp30fleMCTBneTO. 

ripeflu fla ce BTypineM fla ro pewaBaMe Tpa6Ba, o6a4e, fla cm 3aflafleM eflMH 
MHoro Ba>KeH Btnpoc: fla/in me MMaMe pea/iHa cmyaunfl, npn kohto me ce 
Ha/io>KM fla copTupaMe 300 000 4nc/ia. Ako copTupaMe npuMepHO oueHKMTe Ha 
CTyfleHTMTe b eflMH Kypc, Te He MoraT fla 6"bflaT noBeMe ot hhkojiko fleceTKM. 
Ako, o6a4e, copTi/ipaMe ueHi/rre Ha aKUMMTe Ha ro/iflNia cocfrryepHa KOMnaHna 
3a ua/iaTa m mctopma Ha cbmecrByBaHe Ha cf)OHflOBaTa 6opca, MO>KeM fla 
MMaMe orpoMeH 6poM 4nc/ia, 3amoTo ueHaTa Ha aKUMMTe v\ MO>Ke fla ce 
npoMeHH BCAKa ceKyHfla. 3a fleceTi/ma roflMHM ueHi/rre Ha aKUMMTe Ha Ta3M 
KOMnaHMfl 6nxa momh fla ce npoMeHHT hako/ikoctotmh MM/inoHa nvm. B 
TaK"bB c/iynaki Tpa6Ba fla TbpcuM no-ecJjeKTMBeH a/iropurbM 3a copTupaHe. 

KaK fla npaBMM ecfieKTMBHo copTupaHe Ha ue/in 4nc/ia Mo>KeM fla npo^eTeM b 
fleceTKM caMTOBe b MHTepHeT m b K/iacn^ecKUTe khmtm no a/iropnTMM. 
KoHKpeTHO 3a Ta3M 3afla4a noflxoflamo e fla M3no/i3BaMe a/iropurbMa 3a 
copTupaHe "radix sort" ( http://en. wikipedia.org/wiki/Radix sort ), ho Ta3M 
flMCKycufl e M3B"bH TeMaTa m me a nponycHeM. 

HeKa npunoM hum flo6poTo crapo npaBM/io 3a ecfieKTMBHocTTa : 



BkiHam Tpn6Ba na npaBMM KOMnpoMnc Me>Kfly BpeMeTo, 3a 
KoeTO uie HanuuieM nporpaMaTa m e-bpsoneiicTBkieTO, kocto 
HCKaMe fla nocTMrHeM. klHane Mowe na M3ry6MM BpeMe na 
peiuaBaMe npo6/ieM, komto He cbmecTByBa m/im na naneM 
peiueHMe, KoeTO He Bi>piiiM pa6oTa. 



Tpa6Ba fla MMaMe npeflBMfl m 4e 3a hakom 3afla4M M3o6iflO He cbmecrByBaT 
6"bp3M a/iropnTMM m me Tpa6Ba fla ce npuMnpuM c h MCKaTa npoM3BOflMTe/iHocT. 
HanpuMep 3a 3afla4aTa 3a HaMnpaHe Ha bcm^km npocTM fle/iMTe/in Ha ua/io 
4MC/io (b>k. http://en.wikipedia.org/wiki/Inteqer factorization ) HAMa M3BecTH0 
6"bp30 peiueHne. 

3a hakom 3afla4M HHMaMe Hy>Kfla ot 6"bp3i/ma, 3aiflOTO o^aKBaMe BxoflHMTe 
flaHHM fla ca fl0CTarb4H0 Ma/iKM m ToraBa e 6e3yMHO fla Tbpci/iM c/io>khm 
a/iropnTMM c ue/i 6"bp30fleMCTBne. HanpuMep 3afla4aTa 3a copTupaHe Ha 
oueHKMTe Ha cryqeHTkiTe ot flafleH Kypc Mo>Ke fla ce peiun c npon3Bo/ieH 
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a/iropnTbM 3a copTupaHe m npn bcm^km c/iy^an me pa6oTM 6"bp30, TbM KaTO 
6poflT Ha cTyfleHTMTe ce o^aKBa fla e flocTarb4Ho Ma/i"bK. 

TeHepa/iHH m3boam 

ripeflu fla 3ano4HeTe fla 4eTeTe HacroflmaTa TeMa curypHO CTe cm mmc/im/im, <-\e 
TOBa me e Hafi-cKy-iHaTa v\ 6e3CMnc/ieHa flo MOMeHTa, ho be pBaM, <-\e cera 

MMC/lMTe no CbBCeM pa3/lM4eH Ha4MH. BcM4KM CM MMC/lflT, 4e 3HaflT KaK fla 

pewaBaT 3afla4M no nporpaMnpaHe m <-\e 3a TOBa ha Ma "peuenTa" (npocTo 
Tpa6Ba fla ro Mowem), ho Btoeme ne e TaKa. MMa cm peuenTa v\ Hue bm a 
noKa3axMe BfleMCTBue! 

CaMo ce 3aMnc/ieTe ko/iko rpeiuKM i/i npo6/ieMM oTKpuxMe flOKaTo pewaBaxMe 
eflHa cynep necna v\ npocTa 3afla4a: pa36"bpKBaHe Ha Kap™. LU,flXNie sua fla 
Hani/iweM Ka^ecTBeHO peiueHne, aKO He 6axMe noflxofln/in KbM 3afla4aTa no 
peuenTaTa, M3/io>KeHa no-rope? A KaKBO 6m ce en y 4i-i.no, aKO pewaBaMe hakoa 
mhoto no-c/io>KHa m TpyqHa 3afla4a, npuMepHO fla HaMepuM onTMMa/ieH nvr 
npe3 cyTpeiiiHMTe 3aflp"bCTBaHnyi b Co^ma no KapTa Ha rpafla c aKTya/iHM 
flaHHM 3a TpacfiMKa? npn Ta km Ba 3afla4M e a6co/iK)THO HeMnc/iMMO fla 
noflxoflMM xa3apTH0 v\ fla ce xb^p/imm Ha ntpBaTa Mflea, kohto hm flOMfle Ha 
yM. ritpBaTa cTbnKa KbM npnflo6nBaHe Ha yMeHna 3a pewaBaHe Ha TaKMBa 
c/io>khm 3afla4M e fla ce Hay-n-rre fla noflxoxflaTe KbM 3aflaMaTa cncTeMaTM4H0 
m fla ycBOMTe peuenTaTa 3a pewaBaHe Ha 3afla4M, kohto bm fleMOHCTpupaxMe 
b fleMCTBue. ToBa, pa36npa ce cbBceM HHMa fla bm e flocTaTb4Ho, ho e cmiHa 
Kpa4Ka Hanpefl! 



3a peuiaBaHeTO Ha 3afla<HM no nporpaMMpaHe cm hm3 
peuenTa! flo/i3BaMTe CMCTeMaTuneH noflxofl m me HMaTe 
MHoro no-ro/iHM ycnex, otko/ikoto, aKO KapaTe no yceT. flopn 
npocpecMOHa/iMCTMTe c fleceTKM roflMHM onMT no/i3BaT b 
ro/inMa cTeneH onMcaHMn ot Hac noAxofl. f1o/i3BaMTe ro m Bkie 
m me ce y6eflMTe, He noMara! 



ynpa>KHeHM5i 

1. M3no/i3BaMKM onucaHaTa b Ta3M maBa MeTOflO/iorna 3a peiuaBaHe Ha 
3afla4M no nporpaMMpaHe peiueTe cneflHaTa 3afla4a: pa3no/iaraMe c KapTa 
Ha eflMH rpafl. KapTaTa ce cbCTOM ot y/inun v\ KptcTOBMifla. 3a bca Ka 
y/inua Ha KapTaTa e 0T6e/ifl3aHa HeMHaTa flt/iwi/maTa. Eaho KptcTOBMifle 
CB"bp3Ba HAKO/iKO ynv\u,v\. 3afla4aTa e fla ce HaMepn v\ OTne^aTa nav\- 

KbCMflT n~bT Me>Kfly flBOMKa Kp"bCTOBMlfla (M3MepeH KaTO CyMM OT fll3/l>KM- 

HMTe Ha y/inuMTe, npe3 komto ce npeMMHaBa). 

Eto KaK M3me>Kfla cxeMaTi/mHo KapTaTa Ha eflMH npi/iMepeH rpafl: 
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Start 




Ha Ta3M KapTa Hafi-KtcMflT n"bT Mewfly KptcTOBuma A m D e c flt/iwHHa 70 
m e noi<a3aH Ha cjDnrypaTa c yfle6e/ieHM /imhmm. KaKTO BMWflaTe, Me>Kfly A m 
D MMa mhoto nvmma c HaM-pa3/iM4Ha flt/iwHHa. He BMHarn HaM-KtcoTO 
Ha^a/io BOflu KbM HaM-K"bCkm rivr m He BMHarn HaM-Ma/iKM^T 6poM y/inun 
BOflu flo HaM-K"bc rivr. Me>Kfly hakom abomkm KpvcroBMma flopn B"bo6iue He 
cbiuecTByBa rivr. ToBa npaBM 3aflaMaTa flocra MHTepecHa. 

BxoflHMTe flaHHM ce 3aflaBaT b Te kcto b dpawn map.txt. Oafi/ivr 3ano4Ba 
etc cnncbK ot y/ikiuki m TexH MTe flt/i^MHM, cnefl KoeTO c/ieflBa npa3eH pefl 
m cnefl Hero cneflBaT abomki/i KpvcTOBMma, Mewfly komto ce Tbpcn Hafi- 
KpaTKMfl n"bT. OaM/i"bT 3aB"bpiuBa c npa3eH pefl: 



A B 20 
A H 30 
B H 5 

L M 5 

(npa3eH pen) 
A D 
H K 
A E 

(npa3eH pen) 



Pe3y/iTarbT ot Msirb/iHeHMeTO Ha nporpaMaTa 3a bca Ka flBOMKa KptcTO- 
BMifla ot cnncbKa b^b BxoflHua dpawn Tpa6Ba fla e flt/i^MHaTa Ha Hafi- 
icbcufl rivr, c/ieflBaHa ot caMna rivr. 3a KapTaTa ot Hawi/m npuMep M3xofl"bT 
Tpa6Ba fla M3r/ie>Kfla TaKa: 



7 0 ABJCFD 
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No path! 
35 ABHE 



2. * B paBHMHaTa ca flaflei-m ca N to4km c Koopfli/ma™ ue/in, no/iOKHTe/iHi/i 
4nc/ia. Te3M to4km npeflCTaB/iflBaT flp"bB4eTa b eflHa HMBa. CTonaHMHvr Ha 
HMBaTa ncKa fla orpaflu flptB^eTaTa, KaTO M3no/i3Ba MMHMMa/iHO ko/im- 
4ecTBo orpafla. Hani/iweTe nporpaMa, kohto HaMupa npe3 kom to^km 
Tpa6Ba fla MMHaBa orpaflaTa. M3no/i3BaMTe MeTOflO/iori/mTa 3a pewaBaHe 
Ha 3afla4M no nporpaMnpaHe! 

Eto KaK 6m Moma fla M3me>Kfla rpaflMHaTa: 
A 

(70, 80) 




(10, 10) 

1 1 1 1 1 1 1 1 1 1 1 1 ► 

0 10 20 30 40 50 60 70 80 90 100 110 

BxoflHMTe flaHHM ce neTaT ot dpav\n garden.txt. Ha ntpBUfl pefl Ha dpawna 
e 3aflafleH 6poa to^km. CneflBaT KOopflMHaTMTe Ha T04KMTe. 3a Haujua 
npuMep BxoflHMAT dpawn 6m Morb/i fla MMa c/ieflHOTO cbfltpwaHi-ie: 

13 

60 50 
100 30 

40 40 

20 70 

50 20 

30 70 

10 10 
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110 70 
90 60 
80 20 
70 80 
20 20 
30 60 



M3xoflHMTe flaHHM Tpa6Ba fla ce OTne^aTaT Ha K0H30/iaTa b KaTo 
noc/ieflOBaTe/iHOCT ot to^km, npe3 komto orpaflaTa Tpa6Ba fla MMHe. Eto 
npuMepeH M3xofl: 



(10, 


10) - 


(20, 70) - 


- (70, 80) - 


- (110, 70) - 


- (100, 30) - 


- (80, 


20) 


- (10, 


10) 











PeiueHMfl m yni>TBaHM5i 

1. C/ieflBaMTe ctpmktho MeTOflO/iornaTa 3a pewaBaHe Ha 3afla4M no nporpa- 
MnpaHe! 3afla4aTa e c/io>KHa m M3MCKBa fla v\ OTfle/iMTe noBe^e BHMMaHne. 
ri"bpBO cm HapucyBaMTe npuMepa Ha xapn/ifl. OnuTaMTe ce fla M3Mnc/iMTe 
caMM npaBM/ieH a/iropurbM 3a HaMnpaHe Ha Hatf-Kbc n"bT. C/iefl TOBa 
noTbpceTe b 1/lHTepHeT no k/ikd^obm aymm "shortest path algorithm". Mhoto 
e BepoflTHO 6"bp30 fla HaMepnTe cran/m c onucaHne Ha a/iropurbM 3a nav\- 

KbC nVT. 

npoBepeTe fla/in a/iropMTbMvr e BepeH. l~lpo6BaMTe pa3/iM4HM npuMepn. 

B KaKBa cTpyKTypa ot flaHHM me na3MTe KapTaTa Ha rpafla? noMnc/ieTe 
kom ca onepaunnTe, komto bm Tpa6BaT b a/iropnTbMa 3a Hafi-Kbc nvr. 
BepoflTHo me cTurHeTe flo Mfle^Ta fla na3MTe cni/icbK ot y/inunTe 3a bchko 
KptcTOBMifle, a Kp"bCTOBMiflaTa fla na3MTe b cnncbK mjim xeiu-Ta6/iML4a. 

rioMnc/ieTe 3a ecfieKTMBHOCTTa . IHe pa6oTM /in BawMHT a/iropnTbM 3a 1 000 

Kp"bCTOBMlfla m 5 000 y/lMUM? 

nuiueTe cTbnKa no cTbnKa. l~l"bpBO HanpaBeTe 4eTeHeT0 Ha BxoflHMTe 
flaHHM. Pea/iM3npaMTe oTne^aTBaHe Ha npo^eTeHMTe flaHHM. Pea/iM3npaMTe 
a/iropnTbMa 3a Hafi-Kbc nvr. Ako MoweTe, pa36nMTe pea/iM3aunflTa Ha 
cTbnKM. HanpuMep KaTO 3a Ha^a/io MOweTe fla TbpcuTe caMO fl"b/i>KMHaTa 
Ha HaM-K"bcnfl n"bT 6e3 caMi/ia n"bT (KaTo cnncbK ot Kp"bCTOBMifla), 3amoTO e 
no-/iecHo. Pea/iM3npaMTe c/iefl TOBa m HaMnpaHeTO Ha caMna Hatf-Kbc nvr. 
rioMnc/ieTe KaKBo cTaBa, aKO MMa hhkojiko Hafi-KbCM nvra c eflHaKBa 
fl"b/i>Ki/iHa . HaKpaa pea/iM3npaMTe M3xofla, KaKTO ce M3MCKBa b yc/iOBneTo 
Ha 3afla4aTa. 

TecTBaMTe peiueHneTO cm! npo6BaMTe c npa3Ha KapTa. l~lpo6BaMTe c KapTa 
c 1 Kp"bCTOBMifle. npo6BaMTe c/iynaM, b komto ha Ma n"bT Me>K,qy 3aflafleHMTe 
Kp"bCTOBMifla. npo6BaMTe c ro/iflMa KapTa (1 000 KptcTOBMifla m 5 000 
y/iMUM). Mo>KeTe fla cm reHepMpaTe TaKaBa c hhkojiko pefla nporpaMKa. 3a 
MMeHaTa Ha KptcTOBMiflaTa Tpa6Ba fla M3no/i3BaTe string, a He char, 
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Ha/in? MHa^e KaK me MMaTe 1 000 KptcTOBMiua? Pa6oTM /im 6"bp30? Pa6oTM 

/IM BflpHO? 

BHMMaBaMTe C BXOflHMTe M M3X0flHMTe flaHHM. Cna3BaMTe (JpopMaTbT, KOMTO 

e yKa3aH b yc/ioBneTO Ha 3afla4aTa! 

2. Ako He CTe mhoto cm/ihm b aHa/iMTM4HaTa reoMeTpua, eflBa /im me m3mmc- 
/lMTe peiueHne Ha 3afla4aTa caMM. OnMTairre TbpceHe b MHTepHeT no 
K/iK)40BMTe flyMM "convex hull algorithm". 3HaeMKM, <-\e orpaflaTa, koato 
Tpa6Ba fla nocTpouM ce Hapn^a " M3n"bKHa/ia o6BMBKa" (convex hull) Ha 

MHO>KeCTBO TO 4 KM B paBHMHaTa, me HaMepMM CTOTMU.M CTaTMM B MHTepHeT 

no TeMaTa, b hhkom, ot komto flopn MMa cope koa Ha Java. He 
npenncBaMTe rpeiuKMTe Ha flpyrnTe m oco6eHO cope KOfla! Muc/ieTe! 
npoyneTe KaK pa6oTM a/iropnTbMa m cm ro pea/iM3npaMTe caMM. 

ripoBepeTe fla/iM a/iropMTbMvr e BepeH. l~lpo6BaMTe pa3/iM4HM npuMepn. 
KaKBo cTaBa, aKo MMa hhko/iko to^km Ha eflHa /imhmh Btpxy M3n"bKHa/iaTa 
o6BMBKa? Tpa6Ba /im fla BKnK)4BaTe BCflKa ot tax? noMnc/ieTe KaKBO 
CTaBa, aKO MMa hhko/iko M3n"bKHa/in o6bmbkm. Ot koa T04Ka 3ano4BaTe? 
no ^acoBHMKOBaTa cTpe/iKa /im ce flBMXMTe m/im o6paTHOTO? B yc/iOBneTO 
Ha 3afla4aTa MMa /im M3MCKBaHe KaK to>hho fla ca noflpefleHM to^khtc b 
pe3y/iTaTa? 

B KaKBa cTpyKTypa ot flaHHM me na3MTe T04KMTe? B KaKBa cTpyKTypa me 
na3MTe M3n"bKHa/iaTa o6BMBKa? 

rioMnc/ieTe 3a edpeKTMBHOCTra . U4e pa6oTM /im BaiunflT a/iropnTbM 3a 1 000 

T04KM? 

nuiueTe cTbnKa no cTbnKa. l~l"bpBO HanpaBeTe 4eTeHeT0 Ha BXOflHMTe 
flaHHM. Pea/iM3npaMTe OTne^aTBaHe Ha npo^eTeHMTe to^km. Pea/iM3npaMTe 
a/iropnTbMa 3a M3n"bKHa/ia o6BMBKa. Ako MOweTe, pa36nMTe pea/iM3aunflTa 
Ha cTbnKM. HaKpaa pea/iM3npaMTe M3xofla, KaKTO ce M3MCKBa b yc/iOBneTo 
Ha 3afla4aTa. 

TecTBaMTe peiueHMeTO cm! KaKBO CTaBa, aKO MMaMe 0 to^km? ripo6BaMTe c 
eflHa T04Ka. l~lpo6BaMTe c 2 to^km. l~lpo6BaMTe c 5 tomkm, komto ca Ha 
eflHa /lMHMfl. Pa6oTM /im a/iropMTbMvr bm? KaKBO CTaBa, aKO MMaMe 10 
to 4 km m ome 10, komto cbBnaflaT c ntpBMTe 10? KaKBO CTaBa, aKO MMaMe 
10 to4km, BCM4KMTe eflHa Btpxy flpyra? KaKBO craBa, aKO MMaMe mhoto 
to4km, npMMepHo 1 000. Pa6oTM /im 6"bp30 BaiuMflT a/iropMTbM? KaKBO 
CTaBa, aKO KOopflMHaTMTe Ha T04KMTe ca ro/ieMM 4Mc/ia, npMMepHo (100 
000 000, 200 000 000)? B/iMae /im TOBa Ha BaiuMa a/iropMTbM? MMaTe /im 
rpeiuKM OT3ary6a Ha to>hhoct? 

BHMMaBaMTe c BxoflHMTe m M3xoflHMTe flaHHM. Cna3Bairre (JpopMaTa, KOMTO 
e yKa3aH b yc/ioBMeTO Ha 3afla4aTa! He cm M3M mc/is MTe caMM (JpopMaTa Ha 
Bxofla m M3xofla. Te ca flecjDMHMpaHM no yc/iOBMe. 

Ako MMaTe MepaK, HanpaBeTe cm BM3ya/iM3auMfl Ha T04KMTe m M3n"bKHa/iaTa 
o6BMBKa. HanpaBeTe cm m reHepaTop Ha c/iy4aMHM TecTOBM flaHHM m cm 
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TecTBatiTe MHoroKpaTHo pewem/ieTo, KaTo rnenare BM3ya/iM3aunflTa Ha 

06BMBKaTa - fla/lM KOpeKTHO 06BMBa T04KMTe M fla/lM e MMHMMa/lHa. 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Cofywn 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ B-bBefleHne b nporpaMnpaHeTO (c Java, C# v\ C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTkmecKM ynpa>KHeHkm 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT*iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6y4eHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



r/iaea 23. npiiMepiia 
TeMa ot M3nnT b HAPC - 
30.09.2005 r. 

ABTOpii 

CrecfiaH CTaeB 

CBeT/lMH HaKOB 

B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3r/ieflaMe ycnoBi/mTa m me npefl/io>KMM peiueHMfl Ha 
Tpn npuMepHM 3afla4M ot M3nnT b HAPC, npoBeaeH Ha 30.09.2005 r. ripn 
peiuaBaHeTO mm me npM/io>KMM Ha npaKTMKa onucaHaTa MeTOflO/iorna b 
r/iaBaTa " KaK,ga peujaBaMe 3aaa , -\v\ no nporpaMnpaHe ". 
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3aAana 1: M3B/iimaHe Ha TeKCTa ot HTML 
AOKyMeHT 

flafleH e HTML dpav\n c MMe Probiemi.html. fla ce Hani/nue nporpaMa, kohto 
OTCTpaHABa ot Hero bcm^km HTML TaroBe v\ 3ana3Ba caMo TeKCTa B"bTpe b Tax. 
M3xofl"bTfla ce M3Befle B"bB cfiaM/ia Probiemi.txt. 

npi/iMepeH BxofleH dpawn Probiemi.html: 



<html> 

<head><title>Welcome to our site ! </title></head> 

<body> 

<center> 

<img src="/en/img/logo .gif " width="130" height="70" alt="Logo"> 

<br><br><br> 

<font size="-l"Xa href="/ index . html ">Home</a> 

<a href="/contacts .html">Contacts</a> 

<a href="/about . html ">About</ax/f ont><p> 

</center> 

</body> 

</html> 



npuMepeH M3xofleH dpawn Probiemi.txt: 



Welcome to our site! 
Home 

Contacts 
About 



M3MMc/i5iHe Ha Mflefi 3a peuieHMe 

ri"bpBOTo, KoeTo hm xpyMBa, KaTO Mflea 3a peweHi/ie Ha Ta3M 3afla4a e fla 
4eTeM noc/ieflOBaTe/iHO (npi/iMepHO pefl no pefl m/im 6yKBa no 6yKBa) BxoflHua 
cpaM/i m fla MaxaMe bcm^km TaroBe. JlecHO ce BM>Kfla, <-\e bcm^km TaroBe 
3ano4BaT etc cuMBO/ia "<" v\ 3aB"bpiuBaT etc cuMBO/ia ">". ToBa ce OTHaca m 3a 
OTBapaiflMTe m 3a 3aTBapfliflMTe TaroBe. ToBa 03Ha4aBa, <-\e ot BceKM pefl B"bB 
cfiaM/ia Tpa6Ba fla ce npeMaxHaT bcm^km noflHM30Be, 3ano4Baifln c "<" i/i 

3aB"bpiJJBaiflM c ">". 

npoBepKa Ha nnema 

MMaMe i/iflea 3a pewaBaHe Ha 3afla4aTa. fla/in MfleaTa e BapHa? l~l"bpBO Tpa6Ba 
fla a npoBepuM. MoweM fla a npoBepuM fla/in e BapHa 3a npi/iMepHi/ia BxofleH 
cpaM/i, a c/iefl TOBa fla noMnc/iMM fla/in HsiMa ha KaKBi/i cneuna/iHM c/iy^an, 3a 
komto Mfle^Ta 6m Moma fla e HeKopeKTHa. 



f/iaBa 23. flpuMepHa TeMa ot M3nnT b HAPC - 30.09.2005 r. 
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B3MMaMe /lMCT m xMMMKa/i m npoBepaBaMe Ha ptKa Mfle^Ta fla/in e BapHa. 
3aflpacKBaMe bcm^km noflHM30Be ot TeKCTa, komto 3ano4BaT etc cuMBO/ia "<" 
m 3aB"bpiuBaT etc cuMBO/ia ">". KaTO ro HanpaBMM, BM>K,qaMe, 4e ocTaBa caMo 

4MCTMHT TeKCT M BCM4KM TarOBe M34e3BaT: 



<html> 

<hoad><titlo> Welcome to our site ! </ title ></hoad> 

<body> 

<contor> 

<img src-"/cn/img/logo .gif " width-"130" hoight-"70" alt-"Logo"> 
<br><brxbr> 

<font sizo~"-l"Xa hrof~ "/index . html "> Home </a> 

<a href~"/ contacts .html"> Contacts </a> 

<a href- "/about . html "> About </aX/f ont><p> 

</center> 

</body> 

</html> 



Cera ocTaBa fla m3mmc/imm HAKaKBM no-cneuna/iHM c/iy^an. Ha/in He MCKaMe 
fla HanmueM 200 pefla koa m 4aK ToraBa fla ce ceTMM 3a tax m fla Tpa6Ba fla 
npenpaBHMe unnara nporpaMa? 3aTOBa e Ba>KHO fla npoBepuM npo6/ieMHMTe 
cMTyauMM, 3a komto ce ceTMM, ome cera, npeflu fla cMe nc-ma/iM fla nuiueM 
KOfla Ha peujeHi/ieTO. 

MoxeM fla ce ceTMM 3a c/ieflHua cneuna/ieH npuMep: 



<html><body> 

Click<a href="info .html">on this 
link</a>for more info.<br /> 
This is<b>bold</b>text . 
</body></html> 



B Hero kiMa flBe oco6eHOCTn: 

- UMa TaroBe, cbfltpxaiflu Te kct, komto ce OTBapaT v\ 3aTBapaT Ha 
pa3/iM4HM peflOBe. 

- UMa TaroBe, komto cbfltpwaT xeM tckct, xeM flpyrM TaroBe b ce6e cm. 

KaK"bB Tpa6Ba fla e pe3y/iTaTbT 3a T03M npMMep? Ako flMpeKTHO MaxHeM 
bcm4km TaroBe, me no/iymiM Heiflo TaKOBa: 



Clickon this 
linkfor more info. 
This isboldtext. 



V\nv\ Moxe 6m Tpa6Ba fla cneflBaMe npaBM/iaTa Ha e3MKa HTML m fla no/iy4MM 
c/ieflHMfl TeKCT: 



Click on this link for more info. 
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This is bold text. 



MMa m flpyrn BapnaHTM, HanpuMep fla c/iaraMe bchko nap^e Te kct, KoeTO He e 
Tar, Ha hob pe,q: 



Click 
on this 
link 

for more info. 
This is 
bold 
text . 



Ako MaxHeM Bci/mKi/ifl TeKCT b TaroBeTe v\ flo/ienuM ocTaHa/ina Te kct, me 
no/iy4MM flyMM, komto ca 3a/ieneHM eflHa flo flpyra. Ot yc/iOBneTO Ha 3afla4aTa 
He CTaBa hcho fla/in TOBa e MCKaHnaT pe3y/iTaT mjim Tpa6Ba, KaKTo b e3MKa 
HTML, fla no/iy4MM no eflMH MHTepBa/i Me>K,qy OTfle/iHMTe TaroBe. B e3MKa 
HTML BCflKa nopeflkiua ot pa3fle/iMTe/in (MHTepBa/iM, hob pefl, Ta6y/iaunn v\ 
flp.) ce BM3ya/iM3npa KaTO eflMH MHTepBa/i. ToBa, o6a4e, He e cnoMeHaTO b 
ycnoBi/ieTO Ha 3afla4aTa m He craBa hcho ot npuMepHna bxoa m M3xofl. 

He CTaBa hcho ome fla/iM Tpa6Ba fla OTne^aTBaMe AyMi/rre, komto ca b Tar, 
cbAtpwam b ce6e cm flpyrM TaroBe m/im fla vv\ nponycKaMe. Ako OTne^aTBaMe 
caMO cbfltpxaHMeTO Ha TaroBe, b komto MMa eflMHCTBeHO tckct, me no/iy4MM 
Heiflo TaKOBa: 



on this 

link 

bold 



Ot yc/iOBMeTO He craBa acho oiue KaK ce BM3ya/iM3Mpa Te kct, komto e 
pa3no/io>KeH Ha hhkojiko pefla B"bB BvrpeujHocTTa Ha hakom Tar. 

M35icH5iBaHe Ha yc/iOBMeTO Ha 3aflanaTa 

ri"bpBOTO, KoeTO Tpa6Ba fla HanpaBMM, KoraTo otkpmcm HeaceH MOMeHT b 
yc/ioBMeTO Ha 3afla4aTa, e fla ro npo^eTeM BHMMaTe/iHO. B c/iynaa yc/iOBMeTO 
HaMCTMHa He e hcho m He hm flaBa OTroBop Ha BtnpocMTe. HaM-BepoaTHO He 
Tpa6Ba fla c/ieflBaMe HTML npaBM/iaTa, 3aifl0T0 Te He ca onMcaHM b yc/io- 
BMeTo, ho He CTaBa hcho fla/iM flonenaMe flyMMTe b cbceflHM TaroBe m/im cm 
pa3fle/iflMe c hob pefl. 

OcTaBa hm caMO eflHo: fla nMTaMe. Ako CMe Ha M3nMT, me nMTaMe to3m, komto 
hm e fla/i M3nMTHMTe 3afla4M. Ako CMe b pea/iHMa >kmbot, to Bee hakom e 
nop"b4MTe/i Ha cocjrryepa, komto pa3pa6oTBaMe, m tom 6m Morb/i fla ottobopm 
Ha B"b3HMKHa/iMTe BtnpocM. Ako hmkom He Mowe fla ottobopm, M36MpaMe eflMH 
ot BapMaHTMTe, komto hm ce cTpyBa HaM-npaBM/ieH cbmacHo yc/iOBMeTO Ha 
3afla4aTa m fleficTBaMe no Hero. 
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npneMaMe, <-\e Tpa6Ba fla ce OTne^aTa Bcn^Kua Te kct, komto ocTaBa KaTO 
npeMaxHeM bcm^km OTBapamn m 3aTBapflmn TaroBe, KaTO i/i3no/i3BaMe 3a 
pa3fle/iMTe/i Me>Kfly OTfle/iHi/rre TeKCTOBe npa3eH pefl. Ako b TeKcra MMa 
npa3HM peflOBe, 3ana3BaMe rn. 3a Haiuna npi/iMep Tpa6Ba fla no/iy-ii/iM 

C/ieflHMfl M3X0fl: 



Click 
on this 
link 

for more info. 
This is 
bold 
text . 



HoBa Mflen 3a peuiaBaHe Ha 3aflanaTa 

M TaKa, HawaTa aflanTi/ipaHa K"bM HOBMTe M3MCKBaHMa i/iflea e c/ieflHaTa: 4eTeM 
dpawna pefl no pefl i/i shB BceKM pefl 3aMecTBaMe TaroBeTe c hob pefl. 3a fla 
M36erHeM fly6/inpaHeTO Ha hobm peflOBe b pe3y/iTaTHMfl dpawn, 3aMecTBaMe 
BceKM flBa noc/ieflOBaTe/iHM hobm pefla ot pe3y/iTaTa c eflMH hob pefl. 

npoBepaBaMe HOBaTa i/iflea c opurnHa/iHua npi/iMep ot yc/iOBneTO Ha 3afla4aTa 
m c Haujua npuMep i/i ce y6e>KflaBaMe, <-\e MfleaTa to3m n"bT e BapHa. OcTaBa fla 
a pea/iM3npaMe. 

Pa36nBaMe 3aflanaTa Ha nofl3aflaHM 

3afla4aTa ziecHO MoxeM fla pa36neM Ha nofl3afla4n: 

- np04MTaHe Ha BXOflHI/lfl cpatiJi . 

- 06pa6oTKa Ha efli/m pefl ot BxoflHMfl dpawn: 3aMecTBaHe Ha TaroBeTe cbc 
CMMBO/l 3a hob pefl. 

- 3ani/icBaHe Ha pe3y/iTaTa b M3xoflHMfl dpawn. 

KaKBO CTpyKTypM ot flaHHM fla no/i3BaMe? 

B T33M 3afla4a Tpa6Ba fla M3B-bpujBaMe npocTa TeKCTOo6pa6oTKa m pa6oTa c 
cj)aM/iOBe. BtnpocbT KaKBM cTpyKTypn ot flaHHM fla no/i3BaMe He ctom npefl 
Hac - 3a HeTeHe v\ nucaHe B"bB dpawn me no/i3BaMe cbOTBeTHMTe K/iacoBe ot 
naKeTa java.io, a 3a TeKcroo6pa6oTKaTa me no/i3BaMe K/iaca string i/i aKO 

ce Ha/10>KM - StringBuilder. 

fla noMMc/iMM 3a e4>eKTMBHOCTTa 

Ako MeTeM peflOBeTe eflMH no eflMH, TOBa ha Ma fla e 6aBHa onepauna. CaMaTa 
o6pa6oTKa Ha eflMH pefl MO>xe fla ce M3B"bpujM 4pe3 HHKaKBO 3aMecTBaHe Ha 
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cmmbo/im c flpyrn - cbmo 6"bp3a onepaunfl. He 6m Tpa6Ba.no fla MMaMe 
npo6/ieMM c npon3BOflMTe/iHOCTTa. 

Mo>Ke 6m npo6/ieMM me Cb3flafle M34MCTBaHeT0 Ha npa3Hi/rre peflOBe. Ako 
cb6npaMe bcm^km peflOBe b i-mKaicbB 6ycf>ep (stringBuiider) v\ cnep, TOBa 
npeMaxBaMe flBOMHMTe npa3Hi/i peflOBe, T03M 6ycf>ep me 3aeMe mhoto naMeT 
npn ro/ieMM bxoahm dpawnoBe (npuMepHO npn 500 MB BxofleH dpav\n). 

3a fla cnecTMM naMeT, me ce oni/rraMe fla 4mctmm M3/iMijjHMTe npa3HM peflOBe 
oifle cnep, 3aMecTBaHe Ha TaroBeTe etc cuMBO/ia 3a npa3eH pefl. 

Bene pa3meflaxMe BHMMaTe/iHO wnenra 3a pewaBaHe Ha 3afla4aTa, yBepuxMe 
ce, 4e e flo6pa v\ xBama cneuna/iHMTe c/iy^an, komto MoraT fla B"b3HM khbt, m 
cMHTaMe, <-\e ha Ma fla MMaMe npo6/ieMM c npoM3BOflMTe/iHOCTTa. Cera Be^e 
MO>xeM cnoKOMHO fla npeMi/meM KbM i/iMrmeMeHTaui/m Ha a/iropnTbMa. LU,e 
nuiueM cTbnKa no cTbnKa, 3a fla OTKpuBaMe rpeiuKMTe bt^mokho Hafi-paHO. 

Cn»nKa 1 - npoMMTaHe Ha bxoahma 4>aftsi 

ritpBaTa CTbnKa ot peweHi/ieTo Ha nocTaBeHaTa 3afla4a e npo^nTaHeTo 
BxoflHMfl dpawn. B HaiuMfl c/iy^aM tom e HTML dpawn. ToBa He Tpa6Ba fla hm 
npnTecHABa, Thv\ KaTO HTML e tckctob cpopMaT. 3aTOBa, 3a fla ro npo^eTeM, 
me M3no/i3BaMe K/iaca Scanner. LU,e o6xoflMM bxoahmh dpav\n pefl no pefl v\ 3a 
BceKM pefl me M3B/iM4aMe (3acera He hm MHTepecyBa KaK) Hy>KHaTa hm 
MHcfiopMauMfl (aKO MMa) m me a 3a nwcBaMe b eflMH stringBuiider. M3b/im- 
naHeTo me pea/iM3MpaMe b c/ieflBamaTa CTbnKa (CTbnKa 2), a 3anncBaHeT0 b 
HAKOfl ot no-c/ieflBamnTe cTbnKM. fla HanmueM Hy>KHMfl koa 3a pea/iM3aunflTa 
Ha HaujaTa ntpBa CTbnKa: 



Scanner scanner = new Scanner(new FileCProbleml.html")); 
while (scanner . hasNextLine () ) { 

/ / Find what we need and save it in the result 

} 

scanner . close ( ) ; 



Hpe3 HanncaHMfl koa me npo^eTeM bxoahmh §av\n peA no peA- fla noMnc/iMM 
Aa/in CMe pea/iM3npa/in Ao6pe ntpBaTa CTbnKa. CemaTe /in ce KaKBo nponyc- 
HaxMe? 

C HanncaHOTO me npo^eTeM bxoahma §av\n, ho caMO aKO ctmecTByBa. Amm 
aKO bxoahma cf)aM/i He cbmecrByBa M/iM He MO>Ke Aa 6"bAe OTBopeH no HAKaKBa 
npn4MHa? CeraiuHOTO hm peiueHne hhmb Aa ce cnpaBM c T03M npo6/ieM. B 
KOAa MMa m ome eAUH npo6/ieM: aKO HacTbnn rpewKa npn 4eTeHeTo v\nv\ 
o6pa6oTKaTa Ha Aa h h MTe ot §av\na, tom ha Ma Aa 6"bAe 3aTBopeH. 

3a Aa M36erHeM Te3M npo6/ieMM Tpa6Ba Aa M3no/i3BaMe KOHcrpyKui/mTa try- 
catch- finally. TaKa, aKO B"b3HMKHe MSK/iioLieHi/ie me ro o6pa6oTMM v\ HaKpaa 
BMHarn me 3aTBap^Me dpawna, c komto CMe pa6oTM/in. He Tpa6Ba Aa 
3a6paBAMe, 4e o6eKTa ot Scanner Tpa6Ba Aa e AeicnapupaH M3B-bH try 6/iOKa, 
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3aiuoTO MHa^e me e HeflocrbneH B"bB finally 6/iOKa. ToBa He e cfiaTa/iHa 
rpeiuKa, ho 4ecro ce flonycKa ot Ha^MHaemnTe nporpaMMCTM. 

flo6pe e fla flecfiMHupaMe mmcto Ha BxoflHi/m dpawn KaTO KOHCTaHTa, 3amoTo 
BepoflTHO me ro no/i3BaMe Ha hako/iko MecTa. 

Ome He mo : npn 4eTeHe ot TeKCTOB dpawn e peflHO fla 3aflafleM KOflnpaHeTo Ha 
<$>av\na. B cny<-\an me M3no/i3BaMe KOflwpaHe windows-1251. 

fla BMflMM flO K3KB0 CTHTHaXMe: 



import j ava . io . * ; 

public class HtmlTagRemover { 

private static final String INPUT_FILE_NAME = 

" Probleml . html " ; 
private static final String CHARSET = "windows-1251"; 

public static void main ( String args [] ) { 

Scanner scanner = null; 

StringBuilder result = new StringBuilder () ; 
try { 

scanner = new Scanner ( 

new File (INPUT_FILE_NAME) , CHARSET); 
while (scanner . hasNextLine () ) { 

String line = scanner . nextLine () ; 

/ / Process the next line here 

} 

} catch (IOException ioex) { 
System . err .print In ( 

"Can not read file " + INPUT_FILE_NAME + "."); 
} finally { 

if (scanner != null) { 
scanner . close () ; 

} 

} 

} 

} 



CnpaBMXMe ce c onucaHMTe npo6/ieMM m M3r/ie>Kfla Be^e MMaMe Kopeicn-io 
pea/iM3npaH0 4eTeHeT0 Ha bxoahmh dpawn. 3a fla cMe Harrb/iHO curypHM MO>xeM 
fla TecTBaMe. HanpuMep fla i/BnmueM cbfltpwaHMeTO Ha BxoflHMfl dpawn na 
K0H30/iaTa, a c/iefl TOBa fla npo6BaMe c HecbmecTByBam dpawn. M3nncBaHeTo 

Lfle CTaBa B while umcb/ia 4pe3 Sys tem.out.pr in tin (scanner. nextLine () ). 

Ako TecTBaMe c npuMepa ot yc/iOBneTO Ha 3afla4aTa, pe3y/iTaTbT e cneflHi/iflT: 



<html> 
<head> 

<title>Welcome to our site ! </title> 
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</head> 

<body> 

<center> 

<img src="/en/img/logo .gif " width="130" height="70" alt="Logo"> 

<br><br><br> 

<font size="-l"Xa href="/index . html ">Home</a> - 

<a href="/contenst .html">Contacts</a> - 

<a href="/about . html ">About</a></f ont><p> 

</ center> 

</body> 

</html> 



Cera, HeKa npo6BaMe c HecbmecTBVBam dpawn. fla 3aMeHMM MMeTO Ha tyawna 

Probleml .html C Problem2 .html. Pe3y/lTaTbT OTTOBa e C/ieflHMflT: 



File Problem2.html not found 



YBepuxMe ce, 4e flOTyK HanncaHMAT koa e BepeH. fla npeMi/meM KbM cneflBa- 
maTa crbnKa. 

Cn»nKa 2 - npeMaxBaHe Ha TaroeeTe 

Cera Tpa6Ba fla m3mmc/imm noflxoflam Ha^MH fla npeMaxHeM bcm^km TaroBe. 
KaicbB,qa 6"bfle Ha4MH"bT? 

EflMH B"b3Mo>KeH Ha^MH e KaTO npoBepaBaMe pefla cmmbo/i no cmmbo/i. 3a 
BceKM cmmbo/i ot TeKyiunfl pefl me TbpcuM cuMBO/ia "<". Ot Hero HaflflCHO me 
3HaeM, <-\e e MMaMe HHKaKbB Tar (oTBapam v\nv\ 3aTBapfliu). KpaflT Ha Tara 
CMMBO/rbT ">". TaKa MO>KeM fla OTKpuBaMe TaroBeTe v\ fla rn npeMaxBaMe. 3a 
fla He no/iy4MM flo/ienaHe Ha flyMMTe b cbceflHM TaroBe, me 3aMecTBaMe BceKM 
Tar etc cuMBO/ia 3a npa3eH pefl "\n". 

A/iropnTbM"bT He e cnoxeH 3a MMn/ieMeHTupaHe, ho fla/in HHMa no-xnTbp 
Ha4MH? MoweM nv\ fla M3no/i3BaMe pery/iapHM M3pa3M? C tax necno MO>KeM fla 
TbpcuM TaroBe v\ fla rn 3aMecTBaMe c "\n", Ha/in? CbmeBpeMeHHO koavt HAMa 
fla e cnoweH v\ npn B"b3HM KBaHe Ha rpeiuKM no-/iecHO me 6"bflaT OTCTpaHeHM. 
me ce cnpeM Ha T03M BapnaHT. KaKBO Tpa6Ba fla HanpaBMM? ritpBO Tpa6Ba fla 
HanniueM pery/iflpHi/ifl M3pa3. Eto KaK M3r/ie>Kfla tom: 



< [ a >] *> 



MfleaTa e npocTa: BceKM hm3, komto 3ano4Ba c "<", npofl"b/i>KaBa c npon3BO/in 
cmmbo/im, pa3/iM4HM ot ">" m saBtpujBa c ">", e HTML Tar. Eto KaK MOweM fla 
3aMecTMM TaroBeTe etc cmmbo/i 3a hob pefl: 



private static String removeAHTags ( String str) { 

String strWithoutTags = str . replaceAll ( " < [ A > ] *>" , "\n"); 
return strWithoutTags; 
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} 



C/iefl KaTO HanncaxMe Ta3M cTbnKa, Tpa6Ba aa a TecTBaMe. 3a u,ema othobo 
me M3nncBaMe HaMepeHMTe HM30Be Ha K0H30/iaTa 4pe3 System, out. 
printin() . fla TecTBaMe KOfla, komto no/iy-mxMe: 



HtmlTagRemover . j ava 



import java.io.*; 
import j ava. util . * ; 

public class HtmlTagRemover { 

private static final String INPUT_FILE_NAME = 

" Probleml . html " ; 
private static final String CHAR SET = "windows -1 25 1 " ; 

public static void main (String args [] ) { 
Scanner scanner = null; 
try { 

scanner = new Scanner ( 

new File (INPUT_FILE_NAME) , CHARSET) ; 
while (scanner . hasNextLine () ) { 

String line = scanner . nextLine () ; 

line = removeAll Tags (line) ; 

System. out .print In (line) ; 

} 

} catch (IOException ioex) { 

System. err. println ("Can read file " + INPUT_FILE_NAME) ; 
} finally { 

if (scanner != null) { 
scanner . close ( ) ; 

} 

} 

} 

private static String removeAHTags ( String str) { 

String strWithoutTags = str . replaceAll ( " < [ A > ] *>" , "\n"); 
return strWithoutTags; 

} 

} 



Ako cTapTupaMe nporpaMaTa 3a Haujua cneuna/ieH npuMep, pe3y/iTaTbT me 
6"bfle e c/ieflHMAT: 



(npa3en pep,) 
Click 
on this 
link 
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for more info. 
(npa3en pen) 
This is 
bold 
text . 

(npa3en pen) 



BCM4K0 e pa60TM 0T/1M4H0, CaMO, 4e MMaMe M3/1MLLIHM npa3HM peflOBe. Mo>KeM 

/in fla rn npeMaxHeM? ToBa me e cneflBamaTa hm cTbnKa. 

Cn»nKa 3 - npeMaxBaHe Ha npa3HMTe peflOBe 

Mo>KeM fla npeMaxHeM M3/iMijjHMTe npa3HM peflOBe, KaTo 3aMeHHMe flBoeH 
npa3eH pefl "\n\n" c eflUHM^eH npa3eH pefl "\n". Eto npuMepeH MeTOfl, komto 
M3B"bpujBa 3aMAHaTa: 



private static String removeDoubleNewLines (String str) { 
String result = str . replaceAll ( " \n\n " , "\n"); 
return result; 

} 



KaKTO, BMHarn, npeflu fla npofl"b/i>KMM Hanpefl, TecTBaMe MeTOfla fla/in pa6oTM 
KopeKTHO. npo6BaMe c Te kct, b komto ha Ma npa3Hi/i peflOBe, a cnefl TOBa 
Ao6aBflMe 2, 3, 4 m 5 npa3HM pefla, BK/iro^MTe/iHO b Ha^a/iOTO m b Kpaa Ha 
TeKCTa. 

YcTaHOBABaMe, Me NieTOflvr He pa6oTM KopeKTHO, KoraTo MMa 4 npa3HM pefla 
eflMH c/iefl flpyr. HanpuMep aKO noflafleM KaTO bxoahm flaHHM "ab\n\n\n\ncd", 
no/iy^aBaMe "ab\n\n\cd" BMecTo "ab\ncd". To3M flecfieKT ce no/iy^aBa, 
3aiflOTO replaceAll () HaMupa m 3aMecTBa cbBnafleHMATa eflHOKpaTHo otjihbo 
HaflflCHO. Ako b pe3y/iTaT Ha 3aMecTBaHe ce noaBi/i othobo TbpceHi/mT hm3, tom 
6nBa npecKO^eH. 

Buflflxre ko/iko e no/ie3HO BceKM MeTOfl fla 6"bfle TecTBaH Ha MOMeHTa, a He 
HaKpaa fla ce 4yflMM 3amo nporpaMaTa He pa6oTM m fla MMaMe 200 pefla koa, 
n"b/ieH c rpeiuKM. PaHHOTO OTKpuBaHe Ha flecfieKTMTe e mhoto no/ie3HO v\ 
Tpa6Ba fla ro npaBMTe BMHarn, KoraTo e bt^mokho. Eto nonpaBeHna koa: 



private static String removeDoubleNewLines (String str) { 
while (str .indexOf ("\n\n") != -1) { 
str = str. replaceAll ("\n\n", "\n"); 

} 

return str; 

} 



CneA cepufl TecTOBe, ce y6e>KAaBaMe, 4e cera Be^e MeTOA"bT pa6oTM 
KopeKTHO. Cera MoweM Aa TecTBaMe Aa/in MeTOA hm cnacaBa ot M3/iMijjHMTe 
hobm peAOBe. 3a ue/iTa npaBMM c/ieAHaTa npoMAHa: 
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while (scanner . hasNextLine () ) { 

String line = scanner . nextLine () ; 

line = removeAll Tags (line) ; 

line = removeDoubleNewLines (line) ; 

System . out .print In (line) ; 

} 



M3r/ie>Kfla naK MMa npa3HM peflOBe. Ot Kbfle nv\ MflBaT? BepoaTHO, aKO MMaMe 
pefl, komto c"bfl"bp>Ka caMO TaroBe, tom me cb3flafle npo6/ieM. CneflOBaTe/iHO 
Tpa6Ba fla npeflBMflMM to3m c/iy^aM. flo6aBHMe cneflHaTa npoBepKa: 



if (! line .equals ( "\n" ) ) { 
System. out .println (line) ; 

} 



ToBa hm cnacflBa ot noBe^eTo npa3HM peflOBe, ho He m ot bcm^km. 

Ako ce 3aMnc/iMM, 6m Momo fla ce cny-m TaKa, <-\e hhkom pefl fla 3ano4Ba m/im 
saBtpiuBa c Tar. ToraBa to3m Tar me 6"bfle 3aMeHeH c eflUHM^eH npa3eH pefl m 
TaKa b Ha^a/ioTo m/im b Kpaa Ha pefla Mowe fla MMa npa3eH pefl. ToBa 
03HaHaBa, <-\e Tpa6Ba fla 4mctmm npa3HMTe peflOBe b Ha^a/iOTO m b Kpaa Ha 
BceKM pefl. Eto KaK MOweM fla HanpaBMM BtnpocHOTO M34MCTBaHe: 



private static String trimNewLines (String str) { 
int start = 0; 

while (start < str.length() && str . charAt ( start) ==' \n ' ) { 
start++; 

} 

int end = str . length () -1 ; 

while (end >= 0 && str . charAt ( end) ==' \n ' ) { 
end--; 

} 

if (start > end) { 
return ""; 

} 

String trimmed = str . substring (start, end+1); 
return trimmed; 

} 



MeTOflvr pa6oTM mhoto npocTo: npeMMHaBa ot/ihbo HaflflCHo npefl bxoahmh 
cuMBO/ieH hm3 m npecKa^a bcm^km cmmbo/im 3a npa3eH pefl. C/iefl TOBa 
npeMMHaBa otahcho Ha/iflBo m othobo npecKa^a bcm^km cmmbo/im 3a npa3eH 
pefl. Ako /lflBaTa m flacHaTa no3MUMfl ca ce pa3MMHa/iM, TOBa 03Ha4aBa, <-\e 
HM3"bT m/im e npa3eH, m/im cbAtpwa caMO cmmbo/im 3a npa3eH pefl. ToraBa 
Bp"biuaMe npa3eH hm3. MHa^e BptmaMe bcm^ko HaflflCHo ot crapTOBaTa 

n03ML4Mfl M Ha/lflBO OT KpaMHaTa n03ML4Mfl. 
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KaKTO BMHarn, TecTBaMe B"bnpocHi/m MeTOfl fla/in pa6oTM KopeKTHO c hhkojiko 
npuMepa, cpefl komto npa3eH hm3, hm3 6e3 hobm peflOBe, hm3 c hobm peflOBe 

OT/lflBO M/1M OTflflCHO M/1M M OT flBeTe CTpaHM M H M3 CaMO C HOBM peflOBe. 

Y6e>KflaBaMe ce, <-\e MeTOflvr pa6oTM KopeKTHO. 

Cera ocraBa fla MOflncfjuunpaMe ziornKaTa Ha o6pa6oTKaTa Ha BxoflHMfl dpawn: 



while (scanner . hasNextLine () ) { 

String line = scanner . nextLine () ; 
line = removeAll Tags (line) ; 
line = removeDoubleNewLines ( line ) ; 
line = trimNewLines ( line ) ; 
if (! line .equals ("") ) { 
writer .println (line) ; 

} 

} 



T03M rrbTTecTBaMe m ce y6e>KflaBaMe, 4e bcm^ko pa6oTM KopeKTHO. 

Cn»nKa 4 - 3anncBaHe Ha pe3y/iTaTa bt>b 4>aft/i 

OcTaBa hm fla 3anmueM pe3y/iTaTa b v\3xop,en dpawn. 3a fla 3anncBaMe 
pe3y/iTaTa b M3xoflHMfl dpawn me M3no/i3BaMe Printstream. Ta3M crbriKa e 
TpuBna/iHa. Tpa6Ba fla ce cbo6pa3i/iM caMO, <-\e nucaHeTO BhB dpawn Mowe fla 
npeflM3BMKa MSK/iKj^eHne m 3aTOBa Tpa6Ba fla npoMeHMM neKO jiorm<aTa 3a 
o6pa6oTKa Ha rpeiuKM v\ 3a oTBapaHeTo m 3aTBapaHeTo Ha noToui/rre 3a 

BXOflHMfl M M3X0flHMfl Cj)aM/l. 

Eto KaKBO ce no/iynaBa Haki-HaKpaa KaTO M3xofl ot nporpaMaTa: 



HtmlTagRemover . j ava 



import j ava . io . * ; 
import j ava . util . * ; 

public class HtmlTagRemover { 

private static final String INPUT_FILE_NAME = "Probleml.html"; 
private static final String OUT PUT _ FILE_ NAME = "Probleml.txt"; 
private static final String CHARSET = "windows -1 25 1 " ; 

public static void main (String args [] ) { 

Scanner scanner = null; 
PrintWriter writer = null; 
try { 

scanner = new Scanner ( 

new File (INPUT_FILE_NAME) , CHARSET); 
writer = new PrintWriter (OUTPUT FILE NAME, CHARSET); 
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while (scanner . hasNextLine () ) { 

String line = scanner . nextLine () ; 
line = removeAll Tags (line) ; 
line = removeDoubleNewLines ( line ) ; 
line = trimNewLines ( line ) ; 
if (! line. equals ("") ) { 
writer .println (line) ; 

} 

} 

} catch (IOException ioex) { 

System . err .println (" Can read or write file " + ioex) ; 
} finally { 

if (scanner != null) { 
scanner . close ( ) ; 

} 

if (writer != null) { 
writer .close ( ) ; 

} 

} 

} 

private static String removeAHTags ( String str) { 

String strWithoutTags = str . replaceAll ( " < [ A > ] *>" , "\n"); 
return strWithoutTags; 

} 

private static String trimNewLines (String str) { 
int start = 0; 

while (start < str. length () && str . charAt ( start) ==' \n ' ) { 
start++; 

} 

int end = str . length () -1 ; 

while (end >= 0 && str . charAt (end) ==' \n ' ) { 
end--; 

} 

if (start > end) { 
return ""; 

} 

String trimmed = str . substring (start, end+1); 
return trimmed; 

} 

private static String removeDoubleNewLines (String str) { 
while (str .indexOf ("\n\n") != -1) { 
str = str . replaceAll (" \n\n" , "\n") ; 

} 
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return str; 

} 

} 



TecTBaHe Ha peuieHMeTO 

flocera TecTBaxMe OTfle/iHi/rre crbnKi/i ot peweHi/ieTo Ha 3aaa4aTa. Hpe3 
M3B"bpi±ieHMTe TecTOBe Ha OTfle/iHMTe crbnKM HaMa/iflBaMe B"b3M0>KH0CTTa 3a 
rpeiuKM, ho TOBa He 3Ha4M, 4e He Tpa6Ba fla TecTBaMe uajioto peiueHne. Mo>Ke 
fla CMe nponycHa/in Hem.o, Ha/in? 

TecTBaMe c npuMepHna BxofleH <$av\n ot yc/iOBneTo Ha 3afla4aTa. Bcm^ko 

pa60TM KOpeKTHO. 

TecTBaMe c Haujua "c/io>KeH" npuMep. Bcm^ko pa6o™ ,qo6pe. 

3afl"b/i>KMTe/iHO Tpa6Ba fla TecTBaMe rpaHM4HMTe c/iy^an v\ fla nycHeM TecT 3a 

np0M3B0flMTe/lH0CT. 

3ano4BaMe c npa3eH dpawn. l/texoflvr e KopeKTeH - npa3eH dpav\n. 

TecTBaMe c dpawn, komto cbfltpwa caMO eflHa flyMa "Hello" v\ He cbfltpwa 
TaroBe. Pe3y/iTaTbT e KopeKTeH - i/i3xoflvr c"bfl"bp>Ka caMO "Hello". 

TecTBaMe c dpawn, komto c"bfl"bp>Ka caMO TaroBe m He c"bfl"bp>Ka tckct. 
Pe3y/iTaTbT e othobo KopeKTeH - npa3eH dpawn. 

npo6BaMe fla cjiokmm npa3HM peflOBe Ha HaM-HeBepoflTHM MecTa BhB BxoflHMfl 
dpawn. nycKaMe c/ieflHua Tecr: 



Hello 
<br><br> 



<b>I<b> am here 

I am not <b>here</b> 



M3X0fl"bT e c/ieflHMAT: 



Hello 
I 

am here 
I am not 
here 



M3r/ie>Kfla OTKpuxMe flpe6eH flecfieKT. 
ot peflOBeTe. Cnopefl yc/iOBneTO He 
HeKa ce oni/rraMe fla ro onpaBMM. 



MMa eflMH MHTepBa/i b Ha^a/iOTO Ha eflMH 
e mhoto flCHO fla/in TOBa e fleece kt, ho 
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flo6aBAMe c/ieflHMfl koa npn o6pa6oTKaTa Ha nopeflHua pefl ot bxoahmh <$av\n: 



line = line . trim () ; 



flecfieKTbT He ce npeMaxBa. nycKaMe fle6"brepa m 3a6e/iH3BaMe 3amo ce 
nojiy^aBa TaKa. npn^nHaTa e, <-\e oTne^aTBaMe b m3xoahmh dpawn cuMBO/ieH 
hm3 etc ctomhoct "i\n am here" m TaKa no/iynaBaMe MHTepBa/i c/iefl npa3eH 
pefl. Mo>KeM fla nonpaBMM flecfieKTa, KaTO HaBCHKbAe ot npa3eH pefl, c/ieflBaH 
ot npa3H0 npocTpaHCTBO (npa3eH pefl, MHTepBa/i, Ta6ynau,MH v\ t.h.). Eto 
nonpaBKaTa: 



private static String removeDoubleNewLines (String str) { 
str = str . replaceAll (" \n\\s+", "\n"); 
return str; 

} 



HanpaBMXMe MeTOfla xeM no-KpaTbK, xeM no-KopeKTeH. EflMHCTBeHO Tpa6Ba fla 
My cMeHMM i/iMeTO c HAKaKBO no-afleKBaTHO, npuMepHO Hemo KaTO 
removeNewLinesWithWhiteSpace () . 

Cera Tpa6Ba othobo fla TecTBaMe ynopnTO c/iefl nonpaBKaTa. C/iaraMe hobm 
peflOBe m MHTepBa/in nptcHaTM 6e3pa36opHO m ce yBepaBaMe ce, <-\e bcm^ko 
pa6oTM Be^e KopeKTHO. 

OcTaHa eflMH noc/iefleH TecT - 3a npoM3BOflMTe/iHocT. JlecHo Mo>KeM fla 
c"b3flafleM o6eMeH BxofleH dpawn. fltpnaMe hhkom M3BecreH cam - , npuMepHO 
http://iava.sun.com/ , B3MMaMe My cope KOfla m ro KonnpaMe 1000 nvm. 
no/iyLiaBaMe flocTaTb4HO to/iam BxofleH dpawn. B Haujua cny<-\av\ ce no/iy^n 44 
MB c^afi/i c 947 000 pefla. 3a o6pa6oTKaTa My 6axa hv>khm nofl 10 ceKyHflu, 
KoeTO e Hant/iHO npneM/iMBa ckopoct. 

KaTO HaflHMKHeM b pe3y/iTaTa, o6a4e, 3a6e/ifl3BaMe mhoto Henpn^TeH npo6- 
/ieM. B Hero MMa 4acm OTTaroBe. no-T04HO BM>KflaMe cneflHOTo: 



< ! — 

var s pageName="home page" 
// — > 



B"bp30 cTaBa flCHO, 4e cMe M3nycHa/in eflMH mhoto MHTepeceH c/iy^aM. B HTML 
MO>Ke eflMH Tar fla 6"bfle 3aTBopeH hhkojiko pefla c/iefl OTBapaHeTO cm, T.e. 
eflMH Tar MO>Ke fla e pa3no/io>KeH Ha hako/iko noc/ieflOBaTe/iHM pefla. To'-mo 
TaK"bB e HaiuMflT cny<-\av\: MMaMe Tar c KOMeHTapM, komto cbfl"bp>Ka JavaScript 
KOfl. Ako nporpaMaTa pa6oTeiue KopeKTHO, mewe fla OTpe>Ke u,env\9\ Tar 
BMecTO fla ro 3ana3M b m3xoahmh dpawn. 

BMflflxre ko/iko e no/ie3HO TecTBaHeTO m ko/iko e Ba>KHO. B hakom cepM03HM 
4>MpMM (KaTO HanpMMep MaMKpococfiT) peiueHMe 6e3 TecTOBe ce c^MTa 3a 
roTOBO Ha 50%. ToBa 03Ha4aBa, <-\e aKo nMiueTe koa 2 4aca, Tpa6Ba fla 
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OTfle/iMTe 3a TecTBaHe (p"b4H0 m/im aBT0MaTM3npaH0) noHe ome 2 4aca! CaMo 
TaKa MO>KeTe fla cb3flafleTe Ka^ecTBeH cocfrryep. 

Ko/iko >Ka/iKO, 4e OTKpuxMe npo6/ieMa 4aK cera BMecTO b Ha^a/iOTO, KoraTo 
npoBepaBaxMe fla/in e npaBM/iHa MfleaTa hm 3a pewei-me Ha 3afla4aTa, npflu 
fla CMe Hannca/in nporpaMaTa. noHHKora ce c/iyMBa TaKa, HaMa KaK. 

KaK fla onpaBMM npo6/ieMa c Taroee Ha flea pefla? 

ritpBaTa Mflea, kohto hm xpyMBa, e fla 3apeflMM b naMerra u,env\n BxofleH 
<$>av\n m fla ro o6pa6oTBaMe KaTO eflMH to/iam ctpmht BMecTO pefl no pefl. ToBa 
e Mflea, kohto M3me>Kfla me pa6o™, ho me pa6oTM 6aBHo m me KOHcyMupa 
ro/iflMO K0/iM4ecTB0 naMeT. HeKa noTbpcuM flpyra Mflea. 

O^eBMflHO He MO>KeM fla 4eTeM dpawna pefl no pefl. Mo>KeM nv\ fla ro 4eTeM 
cmmbo/1 no cmmbo/i? Ako MO>KeM, KaK me o6pa6oTBaMe TaroBeTe? XpyMBa hm, 
4e aKO MeTeM cfjafi/ia cmmbo/i no cmmbo/i, MOweM B"bB bcckm eflMH momcht fla 
3HaeM fla/in CMe b Tar m/im CMe msbtjH Tar m aKO CMe msbtjH Tar, MO>KeM fla 
ne^aTaMe bcm^ko, KoeTo npo^eTeM. LLJ,e ce no/iy^n Hemo TaKOBa: 



boolean inTag = false; 

while ( ! <end of file is reached>) { 
char ch = <read next character> 
if (ch == '<') { 
inTag = true; 
} else if (ch == ' >' ) { 

inTag = false; 
} else { 

if ( ! inTag) { 
print ( ch) ; 

} 

} 

} 



MfleaTa e mhoto npocra m ziecHa 3a pea/iM3aunfl. Ako a pea/iM3npaMe 
flupeKTHO, me MMaMe npo6/ieMa c npa3HMTe peflOBe m npo6/ieMa cbc c/iMBa- 
HeTo Ha TeKCT ot cbceflHM TaroBe. 3a fla pa3peiuMM T03M npo6/ieM, MoweM fla 
HaTpynBaMe TeKCTa b stringBuiider m fla ro OTne^aTBaMe npn Kpafi Ha 
cj)aM/ia m/im npn npeMMHaBaHe KbM Tar. LLJ,e ce no/iynn Hemo TaKOBa: 



boolean inTag = false; 

StringBuiider buffer = new StringBuiider () ; 
while ( ! <end of file is reached>) { 
char ch = <read next character> 
if (ch == '<') { 
if ( ! inTag) { 

printBuf f er (buf f er ) ; 

} 

buf fer . clear ( ) ; 
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inTag = true; 
} else if (ch == ' >' ) { 

inTag = false; 
} else { 

if ( ! inTag) { 

buffer . append ( ch) ; 

} 

} 

} 

printBuf f er (buf f er ) ; 



Ako flo6aBMM m ziornKaTa 3a M36flrBaHe Ha npa3Hi/rre peflOBe, KaKTo m 
4eTeHeTo Ha Bxofla m nucaHeTo Ha pe3y/iTaTa, me no/iy^MM ua/ioctho 
peiueHne Ha 3afla4aTa no hobma a/iropnTbM: 



import j ava . io . FilelnputStream; 
import j ava . io . IOException ; 
import j ava . io . InputStreamReader ; 
import j ava . io . PrintWr iter ; 

public class SimpleHtmlTagRemover { 

private static final String INPU T_ FILE_NAME = "Probleml.html"; 
private static final String OUT PUT _ FILE_ NAME = "Probleml.txt"; 
private static final String CHARSET = "windows-1251" ; 

public static void main ( String [ ] args) throws IOException { 
InputStreamReader reader = new InputStreamReader ( 

new FilelnputStream ( INPUT_FILE_NAME) , CHARSET); 
PrintWriter writer = new PrintWriter ( 

OUTPUT_FILE_ NAME , CHARSET) ; 
try { 

boolean inTag = false; 

StringBuilder buffer = new StringBuilder ( ) ; 
while (true) { 

int nextChar = reader . read () ; 
if (nextChar == -1) { 

// End of file reached 

printBuf fer (writer, buffer); 

break; 

} 

char ch = (char) nextChar; 
if (ch == '<') { 
if ( ! inTag) { 

printBuf fer (writer, buffer); 

} 

buffer . set Length ( 0 ) ; 
inTag = true; 
} else if (ch == ' >' ) { 
inTag = false; 
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} else { 

// We have other character (not "<" or ">") 
if ( ! inTag) { 

buffer . append ( ch) ; 

} 

} 

} 

} finally { 

reader .close ( ) ; 
writer .close ( ) ; 

} 

} 

private static void printBuf fer (PrintWriter writer, 
StringBuilder buffer) { 
String str = buffer. toString () ; 
String trimmed = str.trim(); 

String textOnly = removeNewLineWithWhiteSpace (trimmed) ; 
if (textOnly. length () != 0) { 
writer .println (textOnly) ; 

} 

} 

private static String removeNewLineWithWhiteSpace ( String str) { 
str = str. replaceAll ("\n\\s+", "\n") ; 
return str; 

} 

} 



3a npocroTa cMe nponycHa/in o6pa6oTKaTa Ha rpeiuKM npn 4eTeHe m nucaHe 

B"bB CfiaM/l. ripM B"b3HMKBaHe Ha MSK/IKJ^BHMB TO M3XB"bp/lfl Me OT T/iaBHUfl MeTOfl 

m ocTaBAMe BnpTya/iHaTa MaiunHa fla ro OTne^aTa b K0H30/iaTa. 

BxOflHMflT <£aM/l MeTe CMMBO/l no CMMBO/l C K/iaca InputStreamReader. 3a 
cb>Ka/ieHMe He MO>KeM fla no/i3BaMe n\o6v\Mv\RT hm K/iac Scanner, 3aiflOTO tom 
HflMa MeTOfl 3a 4eTeHe Ha eflUHM^eH cmmbo/i. 

ntpBOHaLia/iHO 6ycj)ep"bT 3a HaTpynBaHe Ha TeKCT e npa3eH. B r/iaBHMH umcb/i 
aHa/iM3npaMe BceKM npo^eTeH cmmbo/i. MMaMe c/ieflHMTe c/iynan: 

- Ako cTurHeM ao Kpaa Ha cfiaM/ia, oTne^aTBaMe KaKBOTo MMa b 6ycf>epa m 
a/iropnTbM"bT npuK/iKj^Ba. 

- ripn cpeiflaHe Ha cmmbo/i "<" (Ha^a/io Ha Tar) rrbpBO OTne^aTBaMe 
6y<£epa (aKo ycTaHOBMM, <-\e npeMi/maBaMe ottckct icbM Tar). Cnefl TOBa 
3a4MCTBaMe 6ycf>epa v\ ycraHOBHBaMe isTag = true. 

- ripn cpeiuaHe Ha cmmbo/i ">" (Kpafi Ha Tar) ycraHOBHBaMe isTag = 
false. ToBa me no3BO/in c/ieflBaiflMTe c/iefl Tara cmmbo/im fla ce 
HaTpynBaT b 6ycf>epa. 
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- ripn cpeiuaHe Ha hhkom flpyr cmmbo/i (Te kct mjim npa3H0 npocTpaHCTBo), 
tom ce flo6aBa KbM 6yct>epa, aKO cMe M3B"bH Tar. Ako cMe b Tar, 

CMMBO/l"bTCe MTHOpupa. 

ne^aTaHeTO Ha 6ycf>epa ce rpuxn fla npeMaxBa npa3HMTe peflOBe b TeKCTa m 
fla M34MCTBa npa3H0T0 npocTpaHCTBo b Ha^a/iOTO m b Kpaa Ha TeKCTa. KaK 
TO4H0 M3B"bpi±iBaMe TOBa, Be^e pa3meflaxMe b npeflxoflHOTO peweHi/ie Ha 
3afla4aTa, KoeTO ce 0Ka3a rpewHO. 

TecTBaHe Ha hoboto peuieHMe 

OcTaBa fla TecTBaMe 3afl"b/i6o4eHO hoboto peiueHne. M3n"b/iHflBaMe bcm^km 
TecTOBe, komto npoBeflOXMe 3a npeflHOTO peiueHne. flo6aBHMe TecT c TaroBe, 
komto ce pa3npocTnpaT Ha hhkojiko pefla. Othobo TecTBaMe 3a npoM3BOflMTe/i- 
hoct cbc caMTa Ha Java 1000 nvn/i. YBepaBaMe ce, <-\e v\ 3a Hero nporpaMaTa 
pa6oTM KopeKTHO m flopn e no-6"bp3a. 

HaM-HaKpaa Be^e CMe totobm 3a cneflBamaTa 3afla4a. 

3aAana 2: /la6npnHT 

flafleH e /ia6npnHT, komto ce cbCTOM ot N x N KBaflpaT^eTa, bchko ot komto 
Moxe fla e npoxoflMMO (0) mjim He (x). B eflHO ot KBaflpaT^eTaTa ce hbm Mpa 
HaiuMflT report Mmh^o (*): 



flBe KBaflpaT^eTa ca cbceflHM, aKO vw\ai o6ma creHa. Mmhmo MO>Ke Ha eflHa 
cTbnKa fla npeMMHaBa ot eflHO npoxoflMMO KBaflpaT^e b cbceflHO Ha Hero 
npoxoflMMO KBaflpaT^e. Ako Mmh>ho cTbnM b K/ieTKa, kohto e Ha rpaHMuaTa Ha 
/ia6MpMHTa, tom Mowe c eflHa CTbnKa fla M3/ie3e M3B"bH Hero. HanMiueTe 
nporpaMa, kohto no flafleH /ia6MpMHT OTne^aTBa MMHMMa/iHMfl 6poM cTbnKM, 
Heo6xoflMMM Ha Mmh>ho, 3a fla M3/ie3e OT/ia6MpMHTa m/im -1 aKO ha Ma M3xofl. 

BxoflHMTe flaHHM ce 4eTaT ot Te kcto b cfiaM/i c MMe Probiem2.in. Ha ntpBMfl 
pefl B"bB cfiaM/ia ctom 4mc/ioto N (2 < N < 100). Ha c/ieflBaiflMTe N pefla ctoht 

no N CMMBO/ia, BCeKM OT KOMTO e M/IM "0" M/IM "x" M/IM "*". l/l3X0fl"bT 

npeflcraBJiflBa eflHO 4mc/io m Tpa6Ba fla ce M3Befle B"bB cfiaM/ia Probiem2 . out. 



npMMepeH BXOfleH cfcaMJl Problem2 . in : 
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xxxxxx 
OxOOOx 
x*0x0x 
xxxxOx 
OOOOOx 
OxxxOx 



npuMepeH M3xofleH dpawn Probiem2 . out: 



M3MMc/i5iHe Ha Mflefi 3a peuieHMe 

MMaMe /ia6npnHT i/i Tpa6Ba fla HaMepi/iM Hafi-KpaTKi/m rrbT b Hero. ToBa He e 
ziecHa 3afla4a v\ Tpa6Ba flocra fla noMnc/iMM mii/i fla CMe npo^e/in HHKbfle KaK 
ce peiuaBaT TaKMBa 3afla4M. 

HaiuMflT a/iropurbM me 3ano4Ba ot pa6oTaTa cm ot Ha^a/iHaTa T04Ka, koato 
hh e flafleHa. 3HaeM, <-\e MO>KeM fla ce npeflBn>KBaMe b cbceflHa K/ieTKa xopn- 
30HTa/iH0 m BepTMKa/iHO, ho He m no fluaroHa/i. HaiunaT a/iropurbM Tpa6Ba fla 
o6xo>Kfla /ia6npnHTa no HHKaKbB Ha^MH, 3a fla HaMepn b Hero HaM-Ktcua nvr. 
KaK fla o6xo>KflaMe K/ieTKMTe b /ia6npnHTa? 

EflMH B"b3M0>KeH HaHMH 3a o6xo>KflaHe e c/ieflHMAT: cTapTupaMe ot Ha^a/iHaTa 
K/ieTKa. npeMecTBaMe ce b cbceflHa K/ieTKa Ha TeKymaTa (kohto e npoxo- 
flMMa), c/iefl TOBa b cbceflHa K/ieTKa Ha Hea (kohto e npoxoflMMa m Bee oiue 
HenoceTeHa), c/iefl TOBa b cbceflHa Ha nocneflHaTa noceTeHa (kohto e 
npoxoflMMa e Bee oiue HenoceTeHa) v\ TaKa npofl"b/i>KaBaMe peKypcuBHO 
Hanpefl, flOKaTO v\nv\ cTurHeM M3xofl ot /ia6npnHTa, v\nv\ cTurHeM ao macto, ot 
KbfleTo HflMa npofl"b/i>KeHMe (HHMa CbceflHa K/ieTKa, kohto e cBo6oflHa v\ 
HenoceTeHa). B to3m MOMeHT ce Bp^maMe ot peKypci/mTa (KbM npeflxoflHaTa 
K/ieTKa, ot koato CMe cTHTHa/in TeKymaTa) v\ nocemaBaMe flpyra K/ieTKa Ha 
npeflxoflHaTa K/ieTKa. Ako ha Ma npoflt/iweHkie, ce Bp^maMe oiue Ha3afl. 
OnucaHMAT peKypcuBeH npouec npeflcraB/iflBa o6xo>KflaHe Ha /ia6npnHTa b 
fl-b/i6o4MHa (cnoMHeTe cm r/iaBaTa " PeKypci/ia "). 

B"b3HMKBa B"bnpocvr "Hy>KHO nv\ e fla Mi/maBaMe npe3 eflHa K/ieTKa noBene ot 
eflMH n"bT"? Ako MMHaBaMe npe3 eflHa K/ieTKa Hafi-MHoro BeflH"b>K, to 6"bp30 me 
o6xoflMM ue/infl /ia6npnHT v\ aKO MMa M3xofl, me ro HaMepuM. 06aHe mmhm- 
Ma/ieH nv\ me e T03M nvr. Ako cm HapucyBaMe npoueca Ha xapTna, 6"bp30 me 
ce y6eflMM, <-\e HaMepeHnaT n"bT ha Ma fla e MMHMMa/ieH. 

Ako npn Bp^mane ot peKypcuaTa OT6e/ifl3BaMe KaTo CBo6oflHa K/ieTKaTa, 
koato HanycKaMe, me no3BO/iMM ao eflHa v\ cbma K/ieTKa fla cTuraMe mhoto- 
KpaTHO, MflBaMKM no pa3/iM4eH nvr. rit/iHOTO peKypcuBHO o6xo>KflaHe Ha 
/ia6npnHTa Ha npaKTMKa me HaMepn bcm^km bij3mo)khm nvmma ot Hana/iHaTa 
K/ieTKa flo BCflKa flpyrn K/ieTKa. Ot bcmmkm Te3M nvmma MO>KeM fla B3eMeM 
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HaM-K"bcna n"bT flo mieTKa Ha rpaHnuaTa Ha /ia6npnHTa (m3xoa) m TaKa me 
HaMepuM peiueHne Ha 3afla4aTa. 

npoBepKa Ha nnema 

M3me>Kfla MMaMe Mflea 3a pewaBaHe Ha 3afla4aTa: c peKypcuBHO o6xo>KflaHe 
HaMnpaMe bcm^km nvmma b /ia6npnHTa ot Ha^a/iHaTa K/ieTKa flo K/ieTKa Ha 
rpaHnuaTa Ha /ia6npnHTa m M3Me>Kfly bcm^km Te3M nvmma M36npaMe nav\- 
Kbcufl. HeKa fla npoBepuM MfleaTa. 

B3MMaMe /imct xapTMfl m cm npaBMM eflMH npuMepeH /ia6npnHT. npo6BaMe 
a/iropnTbMa. Bn>Kfla ce, <-\e tom HaMupa bcm^km nvmma ot Ha^a/iHaTa K/ieTKa 
AO hakom ot M3xoflMTe, KaTO flOCTa o6nKa/ifl Hanpefl-Ha3afl. B KpafiHa cMeTKa 
HaMupa BCM4KM M3xoflM m M3Me>Kfly BCM4KM nvmma Moxe fla ce M36epe HaM- 

KpaTKMST. 

fla/iM Mfle^Ta pa6oTM, aKo ha Ma M3xofl? npaBMM cm btopm /ia6npnHT, komto e 
6e3 M3xofl. npo6BaMe a/iropMTVMa Bvpxy Hero, othobo Ha /imct xapTna. Bm>k- 
flaMe, <-\e c/iefl flOCTa o6nKa/iaHe Hanpefl-Ha3afl a/iropMTVMvr He HaMupa hmto 
eflMH M3xofl m npuK/iro^Ba. 

M3r/ie>Kfla MMaMe npaBM/iHa Mflea 3a pewaBaHe Ha 3afla4aTa. fla npeMMHeM 
Hanpefl v\ fla noMnc/iMM 3a crpyKTypi/rre ot flaHHM. 

KaKBM cTpyKTypii ot flaHHM fla H3no/i3BaMe? 

rivpBO Tpa6Ba fla npeueHMM KaKfla cvxpaHHBaMe /ia6npnHTa. CbBceM ecrecT- 
BeHo e fla no/i3BaMe MaTpnua ot cmmbo/im, to^ho KaTO Ta3M Ha KapTMHKaTa. 
lfle c4MTaMe, <-\e eflHa K/ieTKa e npoxoflMMa m Mo>xeM fla B/ie3eM b Hea, aKO 
cbfltpxa cmmbo/1, pa3/iM4eH ot cuMBO/ia 'x'. Moxe fla na3MM /ia6npnHTa m b 
MaTpnua c 4nc/ia m/im 6y/ieBM ctomhoctm, ho pa3/iMKaTa He e cvwecrBeHa. 
MaTprnjaTa ot cmmbo/im e yflo6Ha 3a OTne^aTBaHe, a TOBa me hm noMorHe 
flOKaTO fle6"brBaMe. HflMa mhoto bv3mo>khoctm 3a M36op. Lfle cvxpaHHBaMe 
/ia6MpMHTa b MaTpMua ot cmmbo/im. 

C/iefl TOBa Tpa6Ba fla peiuMM b KaKBa crpyicrypa fla 3anoMHAMe o6xofleHMTe flo 
MOMeHTa K/ieTKM no BpeMe Ha peKypcM^Ta (TeKyiflMa n"bT). Ha Hac hm Tpa6Ba 
BMHarM noc/ieflHaTa o6xofleHa K/ieTKa. ToBa hm HaBe>Kfla Ha MMCb/iTa 3a 
cTpyKTypa, kohto cna3Ba "nocnefleH B/ifl3vn, nptB M3/ifl3vn", ToecT ctck. 
MoxeM fla no/i3BaMe stack<ceii>, KvqeTO Cell e K/iac, cbflvpwam koopam- 
HaTMTe Ha eflHa K/ieTKa (HOMep Ha pefl m HOMep Ha Ko/iOHa). 

OcTaBa fla noMMc/iMM b KaKBO fla 3a no m ha Me HaMepeHMTe nvmma, 3a fla 
MoxeM fla M3B/ie4eM HaKpaa Hafi-icbCMfl ot tax. Ako ce 3aMMc/iMM Ma/iKO, He e 
Hy>KHO fla na3MM bcm>hkm nvmma. flocraTv-mo e fla noM hmm TeKyiflMa nvr m 
HaM-K"bCMAT n"bT 3a MOMeHTa. flopM He e Heo6xoflMMo fla na3MM Hafi-KvcMfl nvr 
3a MOMeHTa, aMM caMO HeroBaTa fl"b/i>KMHa. BceKM n"bT, KoraTo HaMepMM nvrflo 
M3xofl ot /ia6MpMHTa, MoxeM fla B3MMaMe HeroBaTa fl"b/i>KMHa m aKO th e no- 
Ma/iKa ot HaM-KbcaTa fl"b/i>KMHa 3a MOMeHTa, fla a 3anoMHHMe. 
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M3me>Kfla HaMepi/ixMe ecjDeKTMBHM cTpyKTypn ot flaHHM. Cnopefl npenoptKi/rre 
3a pewaBaHe Ha 3afla4M, oiue He Tpa6Ba fla ce BTypBaMe fla nmueM KOfla Ha 
nporpaMaTa, 3amoTO Tpa6Ba fla noMnc/iMM 3a ecfieKTMBHOCTTa Ha a/iropnTbMa. 

fla noMnc/iMM 3a e4>eKTMBHOcira 

HeKa fla npoBepuM MfleaTa cm ot cneflHa T04Ka Ha ecfceKTi/iBHocrra? KaKBo 
npaBMM Hue? HaMnpaMe bcm^km bt^mowhh nvmma v\ ot tax B3MMaMe nav\- 
Kbcwn. HaMa cnop, <-\e a/iropi/iTbMvr me pa6oTM, ho aKo /ia6npnHTbT cTaHe 
mhoto ro/iflM, fla/in me pa6oTM 6"bp30? 

3a fla OTroBopuM Ha to3m Btnpoc, Tpa6Ba fla noMnc/iMM ko/iko 3a nvn/imaTa. 
Ako B3eMeM npa3eH /ia6npnHT, to Ha bca Ka crbnKa Ha peKypci/iflTa me MMaMe 
cpeflHO no 3 cbo6oahm npofl"b/i>KeHMa (ioto i^muc-mM K/ieTKaTa, ot kohto 
MflBaMe). 

TaKa, aKO MMaMe npi/iMepHO /ia6npnHT 10 Ha 10, rrbTsiT MO>xe fla CTaHe fl"b/i"br 
AO 100 K/ieTKM m no BpeMe Ha o6xo>KflaHeTO Ha BCflKa cTbnKa me MMaMe no 3 
cbceflHM K/ieTKM. M3me>Kfla 6poaT nvmma e <-\v\cno ot nopafltKa Ha 3 Ha 
cTeneH 100. O^eBkiflHO a/iropi/iTbMvr me npucnn KOMniOTbpa mhoto 6"bp30. 

HaMepuxMe cepi/io3eH npo6/ieM Ha a/iropnTbMa. Tom me pa6o™ mhoto 6aBHO, 
flopn npn Ma/iKM /ia6npnHTM, a npn ro/ieMM M3o6mo HHMa fla pa6oTn! 

fla M3MMC/1MM HOBa nnen 

Pa36paxMe, <-\e o6xo>KflaHeTO Ha bcm^km nvri/ima b /ia6npnHTa e HenpaBi/meH 
noflxofl, 3aT0Ba Tpa6Ba fla m3mmc/imm flpyr. 

HeKa 3ano4HeM ot Ha^a/iHaTa K/ieTKa i/i fla o6xoamm bcm^km HefiHi/i cbceflHM v\ 
fla rn MapKupaMe KaTO o6xofleHM. 3a BCHKa o6xofleHa K/ieTKa me 3anoMH3Me 
eflHO 4Mc/io, KoeTO e paBHO Ha 6poa K/ieTKM, npe3 komto cMe npeMMHa/in, 3a 
fla flocTurHeM flo Hea (fl"b/i>KMHa Ha nvra ot Ha^a/iHaTa K/ieTKa flo TeKymaTa). 

3a Ha^a/iHaTa K/ieTKa fl"b/i>KMHaTa Ha nvra e 0. 3a HeMHi/rre cbceflu A"b/i>Ki/iHaTa 
Ha nvra Tpa6Ba fla e 1, 3amoTO c 1 flBuxeHne mokcm fla rn flocTurHeM ot 
Ha^a/iHaTa K/ieTKa. 3a cbceflHMTe K/ieTKM Ha cbceflMTe Ha Ha^a/iHaTa K/ieTKa 
fl"b/i>KMHaTa Ha nvra e 2. MoweM fla npofl"b/i>KMM fla pa3Cb>KflaBaMe no T03M 
Ha^MH m me CTurHeM flo c/ieflHMfl a/iropnTbM: 

1. 3ani/icBaMe fl"b/i>KMHa Ha nvra 0 3a Ha^a/iHaTa K/ieTKa. OT6e/ifl3BaMe a 
KaTO noceTeHa. 

2. 3a BCflKa cbceflHa K/ieTKa Ha Ha^a/iHaTa OT6e/ifl3BaMe, <-\e nvraT ao Hea 
e c fl"b/i>KMHa 1. OT6e/ifl3BaMe Te3M K/ieTKM KaTO noceTeHM. 

3. 3a BCAKa K/ieTKa, kohto e cbceflHa Ha K/ieTKa c fl"b/i>KMHa 1 m He e 
noceTeHa, 3anncBaMe, <-\e e A"b/i>Ki/iHaTa Ha nvra flo Hea e 2. 
OT6e/ifl3BaMe B"bnpocHMTe k/ictkm KaTO noceTeHM. 
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4. npofl"b/i>KaBaMKM aHa/iorn4HO, Ha N-TaTa cTbnKa HaMnpaMe bcm^km 
HenoceTeHM Bee ome K/ieTKM, komto ca Ha pa3croflHi/ie N npeMecrBaHi/ia 
ot Ha^a/iHaTa K/ieTKa i/i rn OT6e/ifl3BaMe KaTO noceTeHM. 

MoxeM fla BM3ya/iM3npaMe npoueca no cnep,Hv\n Ha^MH (B3MMaMe flpyr 
/ia6npnHT, 3a aa noKaweM no-flo6pa v\p,enja): 

CTbnKa 0 - OT6e/ifl3BaMe pa3CToaHneTo ot Ha^a/iHaTa K/ieTKa flo Hea caMaTa c 
0 (3a yflo6cTBo Ha KapTMHKaTa OT6e/ifl3BaMe cBo6oAHi/rre K/ieTKM c "-"): 



CTbnKa 1 - OT6e/ifl3BaMe c 1 bcm^km npoxoflMMM cbceflu Ha K/ieTKM cbc 
ctomhoct 0: 



CTbnKa 2 - OT6e/ifl3BaMe c 2 bcm^km npoxoflMMM cbceflu Ha K/ieTKM cbc 

CTOMHOCT 1: 



X 
X 
X 



CTbnKa 3 - OT6e/ifl3BaMe c 3 bcm^km npoxoflMMM cbceflu Ha mieTKi/i cbc 

CTOMHOCT 2: 
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x 

X 
X 



npoflt/iwaBaMKi/i TaKa, e BeflHO, ne b eflMH momght m/im me .qocTi/irHeM K/ieTKa 
Ha rpaHnuaTa Ha /ia6npnHTa (T.e. M3xofl) m/im me ycTaHOBMM, <-\e TaKaBa He e 

flOCTM>KMMa. 



FlpoBepsiBaHe npon3BOflHTe/iHOCTTa Ha hobma 
a/iropnTbM 

noHewe HMKora He nocemaBaMe noBene ot BeflH"b>K eflHa v\ cbiua K/ieTKa, 
6poflT cTbnKM, komto M3B"bpujBa T03M a/iropnTbM, He 6m Tpa6Ba.no fla e ro/iflM. 
npuMepHO, aKO MMaMe /ia6npnHT c pa3Mepn 100 Ha 100, tom me MMa 10 000 
K/ieTKM, BCAKa ot komto me noceTMM HaM-MHoro BeflH"b>K m 3a BcaKa noceTeHa 
K/ieTKa me npoBepuM BceKM HenH cbcefl fla/in e CBo6ofleH, T.e. me M3B"bpujMM 
no 4 npoBepKM. B KpafiHa cMeTKa me M3B"bpujMM Hafi-MHoro 40 000 npoBepKM 
m me o6xoflMM HaM-MHoro 10 000 K/ieTKM. 06mo me HanpaBMM oko/io 50 000 
onepaunn. ToBa 03Ha4aBa, <-\e a/iropMTbMvr me pa6oTM MurHOBeHO. 

llpoBepnBaHe KopeKTHOcrra Ha hobma a/iropMTbM 

H3r/ie>Kfla T03M n"bT ha MaMe npo6/ieM c npoM3BOflMTe/iHOCTTa. MMaMe 6"bp3 
a/iropnTbM. 

fla npoBepuM fla/in e KopeKTeH. 3a ue/iTa cm pucyBaMe Ha jimct xapTna hskom 
no-ro/iaM m no-c/ioxeH npi/iMep, b komto MMa mhoto m3xoam m mhoto ntTuma v\ 
3ano4BaMe fla M3n"b/iHflBaMe a/iropnTbMa. M3me>Kfla pa6oTM KopeKTHO. 

C/iefl TOBa npo6BaMe c /ia6npnHT 6e3 M3xofl. l/l3r/ie>Kfla a/iropi/iTbMvr 3aB"bp- 
ujBa, ho He HaMupa M3xofl. C/ieflOBaTe/iHO pa6o™ KopeKTHO. 

ripo6BaMe ome 2-3 npuMepa m ce y6e>KflaBaMe, <-\e to3m a/iropnTbM BMHarn 
HaMupa HaM-KpaTKua nvr flo hhkom M3xofl m BMHarn pa6oTM 6"bp30, 3amoTO 
o6xo>Kfla BCAKa K/ieTKa OT/ia6npnHTa HaM-MHoro BeflH"b>K. 

KaKBM cTpyKTypM ot flaHHM fla H3no/i3BaMe? 

C HOBMfl a/iropnTbM o6xo>KflaMe noc/ieflOBaTe/iHO bcm^km cbceflHM K/ieTKM Ha 
Ha^a/iHaTa K/ieTKa. MoweM fla rn cjiokmm b ha KaKBa cTpyKTypa flaHHM, 
npuMepHO MacuB m/im no-flo6pe cnncbK, 4e b MacuBa He MoweM fla ,qo6aBflMe. 

C/iefl TOBa B3MMaMe cni/icbKa c flocTurHaTMTe Ha noc/ieflHaTa cTbnKa k/ictkm m 
flo6aB3Me b flpyr cni/icbK TexHMTe cbcefln. 
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TaKa no/iy^aBaMe cnnc"bK 0 , komto cbfltpwa Ha^a/iHaTa K/ieTKa, cnncbKi, komto 
c"bfl"bp>Ka npoxoflMMMTe cbceflHM Ha Ha^a/iHaTa KneTKa, cnefl TOBa cnnc"bK 2 , 
komto cbfl-bpwa npoxoflMMMTe cbceflM Ha cnMCbKi m t.h. Ha n-TaTa crbriKa 
no/iy^aBaMe cnMC"bK n , komto cbfltpwa bcm^km K/ieTKM, aoctm>kmmm 3a to^ho n 
cTbnKM, T.e. K/ieTKMTe Ha pa3CT0flHMe n ot cTapTOBaTa K/ieTKa. 

M3r/ie>Kfla MO>KeM fla no/i3BaMe cnMCbK ot cnMCbUM, 3a fla na3MM K/ieTKMTe, 
no/iy^eHM Ha BCHKa cTbnKa. Ako ce 3aMMc/iMM, 3a fla no/iy^MM n-TMa cnMCbK, 
hm e flOCTaTb4eH (n-i)-BMfl. Pea/iHO He hm Tpa6Ba cnMCbK ot cnMCbUM, a caMO 
cnMCbKvr ot noc/ieflHaTa CTbnKa. 

MoweM fla flocTMTHeM m flo no-reHepa/ieH m3boa: K/ieTKMTe ce o6pa6oTBaT b 
pefla Ha nocrbnBaHe: KoraTO cBtpiuBaT K/ieTKMTe ot CTbnKa k, 4aK ToraBa ce 
o6pa6oTBaT K/ieTKMTe ot CTbnKa k+1, a eflBa cnefl tax - K/ieTKMTe ot CTbnKa 
k+2 m t.h. npouecbT npM/iM4a Ha onawKa - no-paHO nocTbnM/iMTe K/ieTKM ce 
o6pa6oTBaT no-paHO. 

3a fla pea/iM3MpaMe a/iropMTbMa, MO>KeM fla M3no/i3BaMe onawKa ot k/ictkm. 
3a u,ema Tpa6Ba fla flecjDMHMpaMe K/iac KneTKa (Cell), komto fla cbfltpwa 
KoopflMHaTMTe Ha flafleHa K/ieTKa (pefl m KO/iOHa). Mo>KeM fla na3MM b 
MaTpMuaTa 3a BCflKa KneTKa Ha KaKBO pa3CTOflHMe ce Ha mm pa ot Ha^a/iHaTa 
KneTKa m/im -1, aKO pa3CT0flHMeT0 ome He e npecMeTHaTO. 

Ako ce 3aMMc/iMM ome Ma/iKO, pa3CTOflHMeTo ot CTapTOBaTa KneTKa MO>Ke fla ce 
na3M b caMaTa KneTKa (b Knaca Cell) bmccto fla ce npaBM cneuMa/iHa 
MaTpMua 3a pa3CTOflHMATa. TaKa me ce cnecTM naMeT. 

Be^e MMaMe acHOTa 3a cTpy KTy p MTe flaHHM. OcTaBa fla pea/iM3MpaMe a/iro- 
pMTbMa - CTbnKa no CTbnKa. 

CTbnKa 1 - K/iacbT Cell 

MoweM fla 3ano4HeM ot flecfiMHMUMflTa Ha Knaca Cell. Tom me hm Tpa6Ba, 3a 
fla 3ana3MM CTapTOBaTa KneTKa, ot kohto 3ano4Ba TbpceHeTo Ha nvra: 

private class Cell { 

int row; 
int col; 

int distance; 

} 



Mo>Ke fla My flo6aBMM m KOHCTpyKTop 3a yflo6cTBo: 



public Cell (int row, int col, int distance) { 
this . row = row; 
this. col = col; 
this . distance = distance; 

} 
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CrbriKa 2 - npoHkuaHe Ha bxoahma 4>aftsi 

LU,e 4eTeM BxoflHMH dpawn pefl no pefl 4pe3 no3Ha™fl hm K/iac scanner. Ha 
BceKM pefl me aHa/iM3npaMe cuMBO/iMTe v\ me vv\ 3anncBaMe b MaTpnua ot 
cmmbo/im. ripn flocTuraHe Ha cmmbo/i "*" me 3a no mh mm KOopflMHaTMTe My b 
MHCTaHuna Ha K/iaca Cell, 3a fla 3HaeM ot icbfle fla 3ano4HeM TbpceHeTO Ha 
HaM-KpaTKMfl n"bT 3a M3/iM3aHe ot /ia6npnHTa. 

MoweM fla flecfiMHupaMe K/iac Maze v\ b Hero fla na3MM MaTpnuaTa Ha 
/ia6npnHTa v\ crapTOBaTa K/ieTKa: 

Maze . java 



public class Maze { 

private char[] [] maze; 
private int size; 

private Cell startCell = null; 

public void readFromFile (String fileName) 
throws FileNotFoundException { 
Scanner scanner = new Scanner(new File (fileName) ) ; 
try { 

// Read maze size 

this. size = scanner . nextlnt () ; 

scanner . nextLine ( ) ; 

// Create the maze 

this. maze = new char [this . si ze ][ this . size] ; 

// Read the maze cells from the file 
for (int row=0; row< this . size; row++) { 
String line = scanner . nextLine () ; 
for (int col = 0; col < line . length () ; col++) { 
char ch = line . charAt ( col) ; 
maze [row] [col] = ch; 
if (ch == ' * ' ) { 

this . startCell = new Cell (row, col, 0) ; 

} 

} 

} 

} finally { 

scanner . close ( ) ; 

} 

} 

} 



Bene MMaMe K/iaca Maze v\ noflxoflfliuo npeflCTaBAHe Ha flaHHMTe ot BxoflHMfl 
c})aM.n. 3a fla CMe curypHM, <-\e HanncaHOTo flOTyK e bhpho Tpa6Ba fla TecTBaMe. 
Mo>KeM fla npoBepuM fla/in MaTpnuaTa e bhpho nont/iHeHa, KaTo a oTne^aTaMe 
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Ha K0H30/iaTa. flpyr BapnaHT e fla ce pa3r/ieflaT cto mho cTMTe Ha no/ieTaTa ot 
K/iaca Maze npe3 ,qe6"brepa Ha Eclipse. 

Cnefl KaTo TecTBaMe HanncaHOTO flOTyK npofltJiwaBaMe cbc cneflBamaTa 
crbriKa, a MMeHHO TbpceHeTO Ha HaM-KpaTKua nvr. 

Cn»nKa 3 - HaMMpaHe Ha HaM-Ki>c m>T 

Mo>KeM flupeKTHo fla MMn/ieMeHTupaMe a/iropnTbMa, komto Be^e flucKyTM- 
paxMe. Tpa6Ba fla flecfiMHupaMe onawKa v\ b nea fla c/io>kmm b Ha^a/iOTO 
CTapTOBaTa K/ieTKa. C/iefl TOBa b umcb/i Tpa6Ba fla B3MMaMe nopeflHaTa K/ieTKa 
ot onawKaTa v\ fla flo6aBHMe BCM4KMTe v\ HenoceTeHM npoxoflMMM cbceflki. Ha 
BCAKa cTbnKa MMa waHCfla cTbnuM b K/ieTKa ot rpaHnuaTa Ha /ia6npnHTa, npn 
KoeTO c4MTaMe, ne CMe HaMepn/in M3xofl m TbpceHeTO npuK/iw^Ba. noBTapaMe 
UMKb/ia flOKaTO onawKaTa cBtpiun. npn bchko B/iM3aHe noceiueHne Ha flafleHa 
K/ieTKa npoBep^BaMe fla/in K/ieTKaTa e cBo6oflHa v\ ara e cBo6oflHa, a 
MapKupaMe KaTo HenpoxoflMMa. TaKa M36arBaMe noBTopHo nonaflaHe b 
cbiflaTa K/ieTKa. Eto KaK M3me>Kfla mm n/ieMeHTaunsiTa Ha a/iropnTbMa: 



public int f indShortestPath ( Cell startCell) { 
// Queue for traversing the cells in the maze 
Queue<Cell> visitedCells = new LinkedList<Cell> ( ) ; 
visitCell (visitedCells , startCell . row, startCell . col , 0) ; 



// Perform Breath-First-Search (BFS) 
while (! visitedCells . isEmpty () ) { 

Cell currentCell = visitedCells . remove () ; 

int row = currentCell . row; 

int col = currentCell . col; 

int distance = currentCell . distance; 

if ( (row == 0) | | (row == size-1) 

|| (col ==0) || (col == size-1) ) { 
/ / We are at the maze border 
return distance + 1; 

} 

visitCell (visitedCells , row, col + 1, distance + 1) 
visitCell (visitedCells , row, col - 1, distance + 1) 
visitCell (visitedCells , row + 1, col, distance + 1) 
visitCell (visitedCells , row - 1, col, distance + 1) 



// We didn't reach any cell at the maze border -> no path 
return -1; 

} 



private void visitCell (Queue<Cell> visitedCells, 
int row, int col, int distance) { 
if (maze [row] [col] != 'x') { 
// Cell is free. Visit it 
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maze [row] [ col] = 'x'; 

Cell cell = new Cell (row, col, distance) ; 
visitedCells . add (cell) ; 

} 

} 



npoBepKa c/iefl crbnKa 3 

ripeflu fla ce 3axBaHeM etc cneflBamaTa crbnKa, Tpa6Ba fla TecTBaMe, 3a fla 
npoBepuM HaiuMfl a/iropurbM. Tpa6Ba fla npo6BaMe HopMa/iHua cnynaM, KaKTO 
m rpaHM4HMTe c/iyqaki, KoraTo ha Ma M3xofl, KoraTo ce HaMnpaMe Ha M3xofl, 
KoraTO BxoflHMAT cfiaM/i He cbmecTByBa m/im KBaflpaTHaTa MaTpnua e c pa3Mep 
Hy/ia. EflBa cnefl TOBa M0>Ke fla 3ano4HeM pewaBaHeTO Ha cneflBamaTa 
crbnKa. 



HeKa fla npo6BaMe c/iynaa, b komto MMaMe flt/i^MHa Hy/ia Ha KBaflpaTHaTa 

MaTpMUa BhB BXOflHMfl c^afi/i: 



Exception 


in thread "main" java. 


lang 


NullPointerException 


at Maze 


. f indShortestPath (Maze 


. j ava 


:59) 


at Maze 


. main (Maze . j ava : 104 ) 







flonycHa/in CMe rpewKa. npo6/ieM"bT e b TOBa, ne npn cb3flaBaHe Ha o6eKT ot 
K/iaca Maze, npoMeH/iMBaTa, b kohto me noMHMM Ha^a/iHaTa K/ieTKa, ce 

MHML4Ma/lM3Mpa C null. AKO Jl a 6 M p M HTbT HflMa K/ieTKM (fl"b/l>KMHa 0) M/IM 

zinncBa CTapTOBaTa K/ieTKa, 6m Tpa6Ba.no nporpaMaTa fla Bp^ma pe3y/iTaT -1, 
a He fla flaBa M3KnK34eHne. Mo>KeM fla flo6aBMM npoBepKa b Ha^a/iOTO Ha 

MeTOfla findShortestPath() : 



public int f indShortestPath ( Cell startCell) { 
if (startCell == null) { 

// Start cell is missing -> no path 
return -1; 

} 



B ocTaHa/iMTe c/iy^an M3me>Kfla, <-\e a/iropi/rrbMvr pa6oTM. 

Cn»nKa 4 - 3anncBaHe Ha pe3y/rraTa bt»b cpaiiJi 

OcTaBa fla 3ani/iLueM pe3y/iTaTa ot MeTOfla Findshortestway () b v\3xop,Hv\a 
dpawn. ToBa e TpuBna/iHa 3afla4a: 



public void saveResult (String fileName, int result) 
throws IOException { 
FileWriter writer = new FileWriter (fileName) ; 
try { 

writer .write (" " + result); 
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} finally { 

writer . close ( ) ; 

} 

} 



Eto KaK M3me>Kfla rrb/iHHHT koa Ha peiueHMeTO Ha 3afla4aTa: 



Maze . java 



import j ava . io . * ; 
import j ava. util . * ; 

public class Maze { 

private static final String INPUT_FILE_NAME = "Problem2 . in"; 
private static final String OUT PUT _ FILE_ NAME = " Problem2 . out " ; 

private class Cell { 

int row; 
int col; 

int distance; 

public Cell (int row, int col, int distance) { 
this. row = row; 
this. col = col; 
this . distance = distance; 

} 

} 

private char[] [] maze; 
private int size; 

private Cell startCell = null; 

public void readFromFile (String fileName) 
throws FileNotFoundException { 
Scanner scanner = new Scanner(new File (fileName) ) ; 
try { 

// Read maze size 

this. size = scanner . nextlnt () ; 

scanner . nextLine ( ) ; 

// Create the maze 

this. maze = new char [this . si ze ][ this . size] ; 

// Read the maze cells from the file 
for (int row=0; row< this . size; row++) { 
String line = scanner . nextLine () ; 
for (int col = 0; col < line . length () ; col++) { 
char ch = line . charAt ( col) ; 
maze [row] [col] = ch; 
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if (ch == '*') { 
this . startCell 

} 



new Cell (row, col, 0) 



} 



} 



} finally { 

scanner . close ( ) ; 

} 



} 



public int f indShortestPath ( Cell startCell) { 
if (startCell == null) { 

// Start cell is missing -> no path 
return -1; 

} 

// Queue for traversing the cells in the maze 
Queue<Cell> visitedCells = new LinkedList<Cell> ( ) ; 
visitCell (visitedCells , startCell . row, startCell . col , 0) ; 

// Perform Breath-First-Search (BFS) 
while (! visitedCells . isEmpty () ) { 

Cell currentCell = visitedCells . remove () ; 

int row = currentCell . row; 

int col = currentCell . col; 

int distance = currentCell . distance; 

if ( (row == 0) | | (row == size-1) 

|| (col ==0) || (col == size-1) ) { 
/ / We are at the maze border 
return distance + 1; 



} 

visitCell (visitedCells, 
visitCell (visitedCells, 
visitCell (visitedCells, 
visitCell (visitedCells, 



row, col + 1, 

row, col - 1, 

row + 1, col, 

row - 1, col, 



distance + 1 ) ; 
distance + 1 ) ; 
distance + 1 ) ; 
distance + 1 ) ; 



} 



// We didn't reach any cell at the maze border -> no path 
return -1; 



private void visitCell (Queue<Cell> visitedCells, 
int row, int col, int distance) { 
if (maze [row] [col] != 'x') { 
// Cell is free. Visit it 
maze [row] [col] = 'x'; 

Cell cell = new Cell (row, col, distance) ; 
visitedCells . add (cell) ; 
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} 

public void saveResult (String fileName, int result) 
throws IOException { 
FileWriter writer = new FileWriter (fileName) ; 
try { 

writer .write (" " + result); 
} finally { 

writer .close ( ) ; 

} 

} 

public static void main ( String [ ] args) throws IOException { 
Maze maze = new Maze () ; 
maze . readFromFile ( INPU T_ FI LE_NAME) ; 

int pathLength = maze . findShortestPath (maze . startCell) ; 
maze .saveResult (OUTPUT_FILE_NAME , pathLength) ; 

} 

} 



TecTBaHe Ha peiueHueTO Ha 3aflanaTa 

Cnefl KaTo MMaMe peiueHMe Ha 3aaa4aTa Tpa6Ba fla TecTBaMe. Be^e TecTBaxMe 
rpaHM4HMTe c/iynan v\ c/iynan KaTO zinnca Ha M3xofl v\nv\ Ha^a/iHaTa no3nunfl 
fla e Ha M3xofla. BuflaxMe, <-\e a/iropi-iTbMvr pa6oTM KopeKTHO. 

OcTaBa fla TecTBaMe c to/iam /ia6npnHT, HanpuMep 1000 Ha 1000. MoweM fla 
cm HanpaBMM TaicbB /ia6npnHT mhoto jiecHO - c copy/paste. M3n"b/iHflBaMe 
TecTa m ce y6e>KflaBaMe, <-\e nporpaMaTa pa6oTM KopeKTHO 3a ro/ieMna TecT v\ 
pa6oTM v\3Kn\o'-\v\TenHO 6"bp30 - He ce yceifla KaKBOTO v\ fla e 3a6aBHHe. 

ripn TecTBaHeTO Tpa6Ba fla ce onuTBaMe no bca KaicbB Ha^MH fla c^ynuM 
HaiueTo peiueHne. nycKaMe oiue hako/iko no-TpyflHM npi/iMepa (npuMepHo 
/ia6npnHT c npoxoflMMM K/ieTKM B"bB cjDopMaTa Ha cnnpa/ia). MoweM fla c/io>kmm 
ro/iflM /ia6npnHT c mhoto nvmma, ho 6e3 M3xofl. MoweM fla cjiokmm m KaKBOTO 
oiue ce ceTMM. 

HaKpaa ce y6e>KflaBaMe, <-\e MMaMe KopeKTHO peiueHne v\ npeMMHaBaMe K"bM 
c/ieflBaiuaTa 3afla4a. 

3aAana 3: Mara3MH 3a aBTonacTM 

OupMa n/iaHupa c"b3flaBaHe Ha ci/icreMa 3a ynpaB/ieHne Ha Mara3MH 3a aBTo- 
4acTM. EflHa 4acT MO>Ke fla ce M3no/i3Ba npn pa3/iM4HM MOfle/in aBTOMo6min v\ 
MMa c/ieflHMTe xapaKTepucTMKn: 

Kofl, Ha m Me ho Ba Hue, KaTeropua (3a xoflOBaTa 4acr, ryMM v\ flwaHTM, 3a 
ABuraTe/ifl, aKcecoapn v\ t.h.), noKynHa ueHa, npofla>KHa ueHa, cnwcbK c 
MOfle/in aBTOMo6n/in, 3a komto MO>xe fla ce M3no/i3Ba (flafleH aBTOMo6mi ce 
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oni/icBa c MapKa, MOfle/i v\ roflMHa Ha npoM3BOflCTBO, npuMepHO BMW 316i, 
1992), cjDnpMa-npon3BOflMTe/i. 

OnpMMTe-npoM3BOflMTe/iM ce oni/icBaT c HanMeHOBaHne, fltpwaBa, aflpec, 
Te/iecjDOH M CjDaKC. 

fla ce npoeKTi/ipa cbBKyrmocT ot K/iacoBe c Bp"b3KM Me>K,qy tax, komto 
MOfle/inpaT flaHHMTe 3a Mara3MHa. fla ce Hanniue fleMOHcrpauMOHHa nporpaMa, 
koato noKa3Ba KopeKTHaTa pa6oTa Ha bcm^km K/iacoBe. 

M3Mnc/iHHe Ha Mflen 3a peuieHne 

Ot Hac ce M3MCKBa fla cb3flafleM cbBKynHOCT ot K/iacoBe v\ Bp"b3KM Me>K,qy tax, 
komto fla onucBaT flaHHMTe 3a Mara3MHa. Tpa6Ba fla pa36epeM kom cbiflecTBM- 
Te/iHM ca Ba>KHM 3a pewaBaHeTo Ha 3afla4aTa. Te ca o6eKTM ot pea/iHua cbht, 

Ha KOMTO CbOTBeTCTBaT K/iacoBe. 

Kom ca Te3M cbiflecTBMTe/iHM, komto hm MHTepecyBaT? MMaMe Mara3MH, 

aBT04aCTM, aBT0M06M/lM M Cf)MpMM-np0M3B0flMTe/lM. Tpfl6Ba fla Cb3flafleM K/iac 

onMCBaifl Mara3MH. Tom me ce Ka3Ba shop. flpyrMTe K/iacoBe cbOTBeTHO ca 
Part, Car M Manufacturer. B yc/lOBMeTO Ha 3afla4aTa MMa M flpyrM CblfleCTBM- 
Te/iHM, HanpMMep koa Ha eflHa 4acr m/im roflMHa Ha n po M3 boactbo Ha flafleHa 
KO/ia. 3a Te3M cbiuecTBMTe/iHM HflMa fla cb3flaBaMe 0Tfle/iHM K/iacoBe, 3aifl0T0 
MoxeM fla M3no/i3BaMe npMM mtmbhmtc TMnoBe b Java. ToBa 03Ha4aBa, <-\e b 
K/iaca Part me uMa npMMepHO none code ot tmih string. 

Be^e 3HaeM kom me ca HaniMTe K/iacoBe, KaKTo m nonerara, komto tm onMCBaT. 
OcTaBa fla cm m3schmm Bp"b3KMTe Me>K,qy o6eKTMTe. 

KaKBa CTpyKTypM ot flaHHM fla M3no/i3BaHe, 3a fla onuweM 
b p"b3 KaTa Me>Kfly flBa K/iaca? 

3a fla onMweM Bp"b3KaTa Me>K,qy flBa K/iaca MoweM fla M3no/i3BaMe MacMB. npM 
MacMBa MMaMe flocTbn ao e/ieMeHTMTe My no MHfleKc, ho BeflH"b>K c/iefl KaTO ro 
c"b3flafleM He mokcm fla My npoMeHAMe fl"b/i>KMHaTa. ToBa ro npaBM Heyflo6eH 
3a HaujaTa 3afla4a, noHewe He 3HaeM ko/iko <-\acrv\ me MMaMe b Mara3MHa m no 
bcako BpeMe Moxe fla flOKapaT ome nacTM m/im hakom fla KynM hakoa 4acr m 
fla ce Ha/io>KM fla a M3TpMeM m/im npoMeHMM. 

no-yflo6eH e ArrayList<T>. Tom npMTexaBa npeflMMCTBaTa Ha MacMB, a ocbch 
TOBa e c npoMeH/iMBa fl"b/i>KMHa m c Hero jiecHO ce pea/iM3Mpa B"bBe>KflaHe m 
M3TpMBaHe Ha e/ieMeHTM. 

3acera M3me>Kfla, 4e ArrayList<T> e HaM-noflxoflam- 3a fla ce y6eflMM me 
pa3meflaMe ome hhkojiko CTpyKTypM ot flaHHM. HanpMMep xeLu-Ta6/iMua - He 
e yflo6Ha b to3m c/iynaM, noHewe cTpyKTypaTa "<-\acrv\" He ot TMna k/ik)4- 
ctomhoct. Tfl 6m 6M/ia noflxoflama, aKO b Mara3MHa BcaKa 4acr MMa yHMKa/ieH 
HOMep (HanpMMep 6apK0fl). ToraBa me mokcm fla vv\ TbpcMM no T03M 
yHMKa/ieH HOMep. CTpyKTypM KaTO ctck m onawKa ca HeyMecTHM. 
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CTpyKTypaTa "MHO>KecTBo" m HeMHMTe MMn/ieMeHTaunn TreeSet m Hashset ce 
no/i3BaT, KoraTO MMaMe yHMKa/iHOCT no flafleH kjikdm. Mo>Ke 6m Ha Mecra, me e 
flo6pa fla no/i3BaMe Ta3M CTpyKTypa, 3a fla M36ei~HeM noBTopeHna. Tpa6Ba fla 
MMaMe npeflBMfl, 4e no/i3BaHeTO Ha HashSet<T> M3MCKBa fla MMaMe MeTOflu 
hashCode () kl equals () , flecjDMHMpaHM KOpeKTHO B Tkina T. 

B KpaMHa cMeTKa M36npaMe fla no/i3BaMe ArrayList<T> v\ HashSet<T>. 
Pa3fle/i5iHe Ha 3aflanaTa Ha nofl3aflaHM 

Cera ocraBa fla cm m3hchmm Btnpoca ot Ktfle fla 3ano4HeM HanncBaHeTO Ha 
3afla4aTa. Ako 3ano4HeM fla nnnieM K/iaca shop, me ce Hy>KflaeM ot K/iaca 
Part. ToBa hm noflceifla, <-\e Tpa6Ba fla 3ano4HeM ot K/iac, komto He 3aBncn ot 
ApyrnTe. IHe pa3fle.ni/iM HanncBaHeTo Ha BceKM K/iac Ha nofl3afla4a, KaTO me 
3ano4HeM ot He3aBnceiflMTe oTflpyrnTe K/iacoBe: 

- K/iac onucBaifl aBTOMo6n/i - car 

- K/iac onMCBaifl npoM3BOflMTe/l Ha MaCTH - Manufacturer 

- K/iac onucBaifl 4acr 3a aBTOMo6n/in - Part 

- K/iac 3a Mara3MHa - shop 

- K/iac 3a TecTBaHe Ha ocTaHa/iMTe K/iacoBe c npuMepHM flaHHM - 
TestShop 

klMn/ieMeHTMpaHe: crbnKa no cn»nKa 

3ano4BaMe HanncBaHeTO Ha K/iacoBeTe, komto CMe onuca/in b HaiuaTa Mflea. 
IHe vv\ cb3flaBaMe b pefla, no komto ca M36poeHM b cnncbKa. 

CTi>nKa 1: K/iacbT Car 

3ano4BaMe pewaBaHeTO Ha 3afla4aTa c flecfiMHMpaHeTO Ha K/iaca Car. B 
flec()MHML4M5iTa MMaMe Tpn no/ieTa, komto noKa3BaT npoM3BOflMTe/ia, MOfle/ia m 
roflMHaTa Ha n po M3 boactbo Ha eflHa KO/ia m craHflapTHMH MeTOfl toStringO, 
komto Bptifla hm3 c MHcj)opMauMfl 3a flafleHa KO/ia. flecj)MHMpaMe ro no cnefl- 

HMfl Ha4MH : 



Car. java 



public class Car { 

private String brand; 
private String model; 
private String productionYear; 

public Car (String brand, String model, String productionYear) { 
this. brand = brand; 
this. model = model; 
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this .productionYear = productionYear; 

} 

@0verride 

public String toStringO { 

return "<" + this. brand + "," + this. model + 

+ this .productionYear + ">"; 

} 

} 



CrbnKa 2: K/iaci>T Manufacturer 

C/ieflBa fla pea/iM3npaMe flectDMHuunaTa Ha K/iaca Manufacturer, komto 
onucBa npon3BOflMTe/ifl Ha aaaeHa 4acr. Tom me MMa neT no/ieTa - MMe, 
AtpwaBa, aflpec, Te/iecf)OHeH HOMep v\ cjDaKc. K/iacvr me MMa v\ flBa MeTOfla - 

getName() M CTaHflapTHMS MeTOfl toString(). ri"bpBMflT me Bp^ma HM3 C 

MMeTO 3a flafleH npoM3BOflMTe/i, a btopmht - ua/iaTa MHcjDopMaunfl 3a Hero. 

Manufacturer . j ava 



public class Manufacturer { 
private String name; 
private String country; 
private String address; 
private String phoneNumber; 
private String fax; 

public Manufacturer ( String name, String country, 

String address, String phoneNumber, String fax) { 
this. name = name; 
this. country = country; 
this. address = address; 
this .phoneNumber = phoneNumber; 
this. fax = fax; 

} 

public String getName(){ 
return this. name; 

} 

@0verride 

public String toString(){ 

return this. name + " < "+this . country+ "," + this. address + 
"," + this .phoneNumber + "," + this. fax + ">"; 

} 

} 
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CrbnKa 3: K/iaci>T Part 

Cera Tpa6Ba fla flecfiMHupaMe K/iaca Part. flec})MHML4MaTa My me BK/iK)4Ba 
c/ieflHMTe no/ieTa - MMe, koa, KaTeropua, cnncbK c kojim, c komto MO>Ke fla ce 
M3no/i3Ba flafleHaTa 4acr, Ha^a/iHa m KpaMHa ueHa m npoM3BOflMTe/i. TyK Be^e 
me M3no/i3BaMe M36paHaTa ot Hac CTpyKTypa ot flaHHM ArrayList<T>. B 
cnyHafl me 6"bfle ArrayList<Car>. no/ieTO noKa3BaiflO npoM3BOflMTe/ifl Ha 
Macira me 6"bfle ot ™n Manufacturer, 3aifl0T0 3afla4a M3MCKBa fla ce noM hm 
flon-b/iHMTe/iHa MHcjDopMaunfl 3a npoM3BOflMTe/ifl. Ako ce ncKaiue fla ce 3Hae 
caMo MMeTO Ha npoM3BOflMTe/ifl ( Ka kto c/iy^afl c K/iaca Car) HflMawe fla MMa 
Hy>Kfla ot T03M K/iac. IH^xMe fla MMaMe none ot Tun string. 3a no/ieTO, KoeTO 
onucBa KaTeropuflTa Ha ^acira me M3no/i3BaMe enum: 



PartCategory . j ava 



public enum PartCategory { 

ENGINE, TIRES, EXHAUST, SUSPENSION, BRAKES 

} 



IHe cb3flafleM m MeTOfl, komto me OTne^aTBa Ha KOH30/iaTa no/ieTaTa. Tom me 

ce Ka3Ba printParts (Prints tream output) . Hy>KeH HM e MeTOfl 3a fl06aBflHe 

Ha KO/ia (o6eKT ot tmih car) b crwcbKa c KO/iMTe (b HashSet<Car>) . Tom me ce 
Ka3Ba addSupportedCar (Car car) . Eto TO M KOfla Ha K/iaca Part: 



Part . j ava 



import java.util .HashSet; 

public class Part { 

private String name; 

private String code; 

private PartCategory category; 

private HashSet<Car> supportedCars; 

private double buyPrice; 

private double sellPrice; 

private Manufacturer manufacturer; 

public Part (String name, double buyPrice, double sellPrice, 
Manufacturer manufacturer, String code, 
PartCategory category) { 

this. name = name; 

this .buyPrice = buyPrice; 

this . sellPrice = sellPrice; 

this .manufacturer = manufacturer; 

this. code = code; 

this . category = category; 

this . supportedCars = new HashSet<Car> ( ) ; 

} 
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public void addSupportedCar (Car car) { 
this . supportedCars . add (car) ; 

} 

@0verride 

public String toStringO { 

StringBuilder result = new StringBuilder () ; 

result . append ( "Part : " + this. name + "\n") ; 

result . append ( "-code : " + this. code + "\n"); 

result . append ( "-category : " + this . category + "\n"); 

result . append ( "-buyPrice : " + this .buyPrice + "\n"); 

result . append ( "-sellPrice : " + this . sellPrice + "\n"); 

result . append ( "-manufacturer : " + this .manufacturer +"\n") ; 

result . append ( " Supported cars " + "\n") ; 

for (Car car : this . supportedCars) { 

result . append ( car) ; 

result . append ( "\n" ) ; 

} 

result . append ( " \n" ) ; 

return result . toString () ; 

} 

} 



noHewe no/i3BaMe Hashset<car> e Heo6xoflMMO aa aecfim-mpaMe MeTOflMTe 
hashCode() m equais(). 3a no-JiecHo no/i3BaMe cfiyHKLiMflTa b Eclipse 3a 
aBT0MaTM4H0 reinepi/ipaHe Ha koa, AocTbrma ot KOHTeKCTHOTo Memo (Source -> 
Generate hashCode() m equals()...): 



Source Alt+Shift+S ► 


Toggje Comment Ctrl+/ 


Refactor Alt+Shift+T ► 
Local History ► 


Remove Block Comment Ctrl+Shift+\ 
Generate Element Comment Alt+Shift+J 


References ► 
Declarations ► 


Correct Indentation Ctrl+I 
Format Ctrl+Shift+F 


l^i Add to Snippets... 


Add Import Ctrl+Shift+M 
Organize Imports Ctrl+Shift+O 
Sort Members... 
Clean Up... 


Run As ► 
Debug As ► 
Profile As ► 
Validate 

Team ► 


Override/Implement Methods... 


Generate Getters and Setters... 



no/iynaBaMe c/ieflHua aBT0MaTM4H0 reHepupaH koa: 



@0verride 

public int hashCodeO { 
final int prime = 31; 

int result = 1; 

result = prime * result + ( (brand == null) ? 0 : 
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brand . hashCode () ) ; 
result = prime * result + ( (model == null) ? 0 : 

model . hashCode ( ) ) ; 
result = prime * result + ( (production Year == null) ? 0 : 

productionYear . hashCode ( ) ) ; 
return result; 



@0verride 

public boolean equals (Object obj ) { 
if (this == obj) 

return true; 
if (obj == null) 

return false; 
if (getClassO != ob j . getClass ( ) ) 

return false; 
Car other = (Car) obj; 
if (brand == null) { 

if (other. brand != null) 
return false; 
} else if (! brand. equals (other . brand) ) 

return false; 
if (model == null) { 

if (other. model != null) 
return false; 
} else if (! model . equals (other . model ) ) 

return false; 
if (productionYear == null) { 

if ( other . productionYear != null) 
return false; 

} else if (! productionYear . equals ( other . productionYear ) ) 

return false; 
return true; 



CrbnKa 4: K/iao>T Shop 

Bene MMaMe bcm^km hy>khm K/iacoBe 3a c"b3flaBaHe Ha K/iaca shop. Tom me 
MMa flBe no/ieTa - MMe m cnncbK ot ^acm, komto ce npoflaBaT. Cni/icbKvr me 
6"bfle ArrayList<Part>. IHe CM flo6aBMM m flBa MeTOfla addPart(Part part) 
m toString(). Hpe3 rTbpBMfl me flo6aBAMe HOBa 4acT, a 4pe3 BTopua me 
OTne^aTaMe MMeTo Ha Mara3MHa m 4acTMTe b Hero. Eto npuMepHa pea/in- 
3aunfl: 



Shop . j ava 



import j ava . util . ArrayList ; 



910 BtBefleHne b nporpaMnpaHeTO c Java 



public class Shop { 

private String name; 

private ArrayList<Part> parts; 

public Shop(String name) { 
this. name = name; 
parts = new ArrayList<Part> ( ) ; 

} 

public void addPart ( Part part) { 
parts . add (part ) ; 

} 

@0verride 

public String toStringO { 

StringBuilder result = new StringBuilder () ; 
result . append ( "Shop : " + this. name + "\n\n"); 
for(Part part : parts) { 

result . append (part ) ; 

result . append ( "\n" ) ; 

} 

return result . toString () ; 

} 

} 



CrbnKa 5: K/iactT TestShop 

C"b3flaflOXMe BCM4KM Hy>KHM K/iacoBe. OcTaBa fla cb3flafleM oiue eflMH, c komto 
fla fleMOHCTpupaMe M3no/i3BaHeTO Ha bcm^km ocTaHa/in K/iacoBe. Tom me ce 
Ka3Ba TestShop. B main() MeTOfla me cb3flafleM flBa npoM3BOflMTe/ifl m 
hakojiko ko/im. LLJ,e rn flo6aBMM KhM flBe 4acTM. HacTMTe me flo6aBMM K"bM 
o6eKT ot Tun shop. HaKpaa me OTne^aTaMe bcm^ko Ha K0H30/iaTa. Eto npn- 
MepHMfl KOfl: 



TestShop . j ava 



public class TestShop { 

public static void main (String args [ ] ) { 

Manufacturer bmw = new Manufacturer ( "BWM" , 

"Germany", "Bavaria", "665544", "876666"); 
Manufacturer lada = new Manufacturer ("Lada", 
"Russia", "Moscow", "653443", "893321"); 

Car bmw316i = new Car("BMW", "316i", "1994"); 

Car ladaSamara = new Car("Lada", "Samara", "1987"); 

Car mazdaMX5 = new Car("Mazda", "MX5 " , "1999"); 

Car mercedesC500 = new Car ( "Mercedes " , "C500", "2008"); 

Car trabant = new Car ( "Trabant " , "super", "1966"); 
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Car opelAstra = new Car("Opel", "Astra", "1997"); 

Part cheapPart = new Part ("Tires 165/50/13", 302.36, 

345.58, lada, "T332", PartCategory . TIRES) ; 
cheapPart . addSupportedCar ( ladaSamara) ; 
cheapPart . addSupportedCar ( trabant) ; 

Part expensivePart = new Part ( "BMW Engine Oil", 

633.17, 670.0, bmw, "Oil431", PartCategory . ENGINE) ; 
expensivePart. addSupportedCar (bmw316i) ; 
expensivePart . addSupportedCar (mazdaMX5 ) ; 
expensivePart . addSupportedCar (mercedesC500 ) ; 
expensivePart. addSupportedCar (opelAstra) ; 

Shop newShop = new Shop ( "Tunning shop"); 
newShop . addPart ( cheapPart) ; 
newShop. addPart (expensivePart) ; 

System. out .println (newShop) ; 

} 

} 



ToBa e pe3y/iTaTbT ot M3n"b/iHeHneT0 Ha HawaTa nporpaMa: 



Shop: Tunning shop 




Part: Tires 165/50/13 




-code: T332 




-category: TIRES 




-buyPrice: 302.36 




-sellPrice: 345.58 




-manufacturer: Lada <Russia, Moscow, 653443, 8 


93321> 


Supported cars 




<Lada, Samara, 1987> 




<Trabant, super, 1 966> 




Part: BMW Engine Oil 




-code: Oil431 




-category: ENGINE 




-buyPrice: 633.17 




-sellPrice: 670.0 




-manufacturer: BWM <Germany, Bavaria, 665544 , 


876666> 


Supported cars 




<Opel, Astra, 1997> 




<BMW, 316i, 1994> 




<Mazda,MX5, 1999> 




<Mer cedes, C5 00, 2 00 8> 
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TecTBaHe Ha peuieHMe-ro 

HaKpaa ocTaBa fla TecTBaMe HaiuaTa 3afla4a. BcbiuHocT Hue HanpaBMXMe TOBa 
c K/iaca Testshop. ToBa o6a4e He 03Ha4aBa, <-\e cMe M3TecTBa/in Harrb/iHO 
HaiuaTa 3aaa4a. Tpa6Ba fla ce npoBepaT rpaHM4HMTe c/iyMan, HanpuMep 
KoraTO hakom ot cnncbUMTe ca npa3HM. fla npoMeHMM Ma/iKO KOfla b main() 
MeTOfla, 3a fla nycHeM 3afla4aTa c npa3eH cnncbK: 



TestShop . j ava 



public class TestShop { 

public static void main (String args [ ] ) { 

Manufacturer bmw = new Manufacturer ( "BWM" , 

"Germany", "Bavaria", "665544", "876666"); 
Manufacturer lada = new Manufacturer ("Lada", 
"Russia", "Moscow", "653443", "893321"); 

Car bmw316i = new Car("BMW", "316i", "1994"); 

Car ladaSamara = new Car("Lada", "Samara", "1987"); 

Car mazdaMX5 = new Car("Mazda", "MX5 " , "1999"); 

Car mercedesC500 = new Car ( "Mercedes " , "C500", "2008"); 

Car trabant = new Car ( "Trabant " , "super", "1966"); 

Car opelAstra = new Car("Opel", "Astra", "1997"); 

Part cheapPart = new Part ("Tires 165/50/13", 302.36, 
345.58, lada, "T332", PartCategory . TIRES) ; 

Part expensivePart = new Part ("BMW Engine Oil", 

633.17, 670.0, bmw, "Oil431", PartCategory . ENGINE) ; 
expensivePart . addSupportedCar (bmw316i) ; 
expensivePart . addSupportedCar (mazdaMX5 ) ; 
expensivePart. addSupportedCar (mercedesC5 00 ) ; 
expensivePart . addSupportedCar (opelAstra) ; 

Shop newShop = new Shop ( "Tunning shop"); 
newShop . addPart ( cheapPart) ; 
newShop. addPart (expensivePart) ; 

System. out .println (newShop) ; 

} 

} 



Pe3y/iTaTbT ot to3m TecT e c/ieflHMAT: 



Shop: Tunning shop 

Part: Tires 165/50/13 
-code: T332 
-category: TIRES 
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-buyPrice: 302.36 
-sellPrice: 345.58 

-manufacturer: Lada <Russia, Moscow, 653443, 893321> 
Supported cars 



Part: BMW Engine Oil 
-code: Oil431 
-category: ENGINE 
-buyPrice: 633.17 
-sellPrice: 670.0 

-manufacturer: BWM <Germany, Bavaria, 665544 , 8 7 6 66 6> 

Supported cars 

<Opel, Astra, 1997> 
<BMW, 316i, 1994> 
<Mazda,MX5, 1999> 
<Mercedes, C5 00, 2 00 8> 



Ot pe3y/iTaTa ce BM>Kfla, 4e crmcbKvr ot kojim Ha eBTMHaTa 4acr e npa3eH. 
ToBa e m npaBM/iHMflT M3xofl. C/ieflOBaTe/iHO HawaTa 3aaa4a M3n"b/iHaBa 
KopeKTHO rpaHM4HMfl cny<-\av\ c npa3eH cnncbK. 



Ynpa>KHeHM5i 

1. flafleH BxofleH dpawn maiis.txt, komto cbfltpxa MMeHa Ha noTpe6nTe/in m 
TexHMTe email aflpecn. BceKM pea ot c^afi/ia M3me>Kfla TaKa: 



<first name> <last name> <username>@<host> . <domain> 



MMa M3MCKBaHe 3a MMefiji aflpecnTe - <username> Mowe aa e nocneflOBa- 
Te/iHOCT ot ziaTMHCKM 6y kbm (a-z, a-z) m flo/iHa 4epHa (_), < host> e 
noc/ieflOBaTe/iHOCT ot Ma/iKM ziaTMHCKM 6yKBM (a-z), a <domain> MMa orpa- 
HM^eHne ot 2 flo 4 Ma/iKM ziaTMHCKM 6y kbm (a-z). fla ce HanMiue nporpaMa, 
kohto HaMMpa Ba/iMflHMTe email aflpecM m tm 3anMCBa 3aeflH0 c MMeHaTa Ha 
noTpe6MTe/iMTe b M3xofleH dpawn vaiidMaiis.txt. 

flafleH e /ia6MpMHT, komto ce cbCTOM ot N x N KBaapaTneTa, bcako ot komto 
Moxe fla e npoxoflMMO (0) m/im He (x): 



O 
O 
x 
O 
O 
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B eflHO ot KBaflpaT^eTaTa ce HaMupa othobo HaiunaT report Mi/ii-mo (*). flBe 
KBaflpaT^eTa ca cbceflHM, aKo MMaT o6ma cTeHa. Mm-mo Mowe Ha eflHa 
crbnKa fla npeMMHaBa ot eflHO npoxoflMMO KBaflpaT^e b cbceflHO Ha Hero 
npoxofli/iMo KBaflpaT^e. HanniueTe nporpaMa, kohto no flafleH /ia6npnHT 
OTne^aTBa 6poa Ha B"b3Mo>KHMTe m3xoam ot /ia6npnHTa. 

BxoflHMTe flaHHM ce 4eTaT ot tckctob <$av\n c MMe Problem . in. Ha ntpBUfl 
pefl B"bB cfiaM/ia ctom mmc/ioto N (2 < N < 1000). Ha c/ieflBaiunTe N pefla 

CTOflT no N CMMBO/ia, BCeKM OT KOMTO e MJ1M "0" MJ1M "x" MJ1M "*". M3XOfl"bT 

npeflCTaB/iflBa eflHO <-\v\cno v\ Tpa6Ba fla ce M3Befle B"bB c^afi/ia 
Problem, out. 

3. flafleH e ji a 6 up urn - , komto ce cbCTOM ot N x N KBaflpaTneTa, bchko ot komto 
Mowe fla e npoxoflMMO mjim He. ripoxoflUMMTe K/ieTKM cbfltpwaT Ma/iKa 
ziaTMHCKa 6yKBa Me>K,qy "a" m "z", a HenpoxoflMMMTe - '#'. B eflHO ot 
KBaflpaT^eTaTa ce HaMupa Mmh^o. To e 03Ha4eH0 c "*". 

flBe KBaflpaT^eTa ca cbceflHM, aKO MMaT o6ma CTeHa. Mmh>ho Mowe Ha eflHa 
cTbnKa fla npeMMHaBa ot eflHO npoxoflMMO KBaflpaT^e b cbceflHO Ha Hero 
npoxoflMMO KBaflpaT^e. KoraTO Mmh^o MMHaBa npe3 npoxoflMMMTe KBaflpaT- 
4eTa, tom cm 3anMCBa 6y KBMTe ot bchko KBaflpaT^e. Ha BceKM M3xofl 
nojiy^aBa flyMa. HanMiueTe nporpaMa, kohto no flafleH /ia6MpMHT OTne- 
4aTBa flyMMTe, komto ce o6pa3yBaT npM bcm>hkm bi>3mo>khm m3xoam ot 
/ia6MpMHTa. 



a 




# 


k 


m 


# 






a 


d 


a 


# 


a 


* 


m 


# 


# 


# 


# 


d 


# 


# 


# 


# 


r 


i 


f 


i 


d 


# 


# 


d 


# 


d 


# 


t 



BxoflHMTe flaHHM ce 4eTaT ot tckctob cpaM/i c MMe Problem. in. Ha n~bpBMfl 
pefl B"bB cfiaM/ia ctom 4mc/ioto N (2 < N < 10). Ha c/ieflBaiflMTe N pefla 

CTOflT no N CMMBO/ia, BCeKM OT KOMTO e M/1M "0" M/1M "#" M/1M "*". M3X0fl"bT 

npeflCTaB/iflBa eflHO 4mc/io m Tpa6Ba fla ce M3Befle B"bB cfiaM/ia 
Problem, out. 

4. OMpMa n/iaHMpa cb3flaBaHe Ha cMCTeMa 3a ynpaB/ieHMe Ha 3ByK03anMCHa 
KOMnaHMa. 3ByK03anMCHaTa KOMnaHMa MMa MMe, aflpec, co6ctb6hmk m M3- 
n"b/i HMTe/iM. BceKM M3n"b/iHMTe/i MMa MMe, nceBflOHMM m cb3flafleHM a/i6yMM. 
A/i6yMMTe ce onMCBaT c MMe, >Ka Hp, roflMHa Ha M3flaBaHe, 6poM Ha npofla- 
fleHMTe KonMfl m cnMCbK ot necHM. necHMTe, ot cboh CTpaHa ce onMCBaT c 
MMe m BpeMeTpaeHe. fla ce npoeKTMpa cbBKyn hoct ot K/iacoBe c Bp"b3KM 
Me>Kfly Tax, komto MOfle/iMpaT flaHHMTe 3a 3ByK03anMCHaTa KOMnaHMa. fla 
ce pea/iM3Mpa TecTOB K/iac, komto fleMOHCTpMpa pa6oTaTa Ha bcm>hkm 
ocTaHa/iM K/iacoBe. 
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5. OupMa n/iaHupa cb3flaBaHe Ha cMcreMa 3a ynpaB/ieHne Ha KOMnaHi/ia 3a 

HeflBM>KMMM MMOTM. KOMnaHMflTa MMa MMe, C06CTBeHMK, By/lCTaT, C/iy>KM- 

Te/in m pa3no/iara etc cni/icbK ot mmotm 3a npofla>K6a. C/iy>KMTe/iM ce onuc- 

BaT C MMe, fl/l"b>KHOCT M CT3>K. KOMnaHMflTa npOflaBa HflKOJlKO BMfla MMOTM - 

anapTaMeHTM, K"bU4M, He3acTpoeHM n/ioiMM m Mara3MHM. Bcm>hkm Te ce 
xapaKTepM3MpaT c rmom, ueHa Ha KBaflpaTeH MeTbp m MecTono/io>KeHMe. 3a 
H9\ kom ot tax MMa flon"b/iHMTe/iHa MHcfiopMauMfl. 3a anapTaMeHTa MMa flaHHM 
3a HOMep Ha eTawa, fla/iM b 6/iOKa MMa acaHCbop m aa/in e o63aBe,qeH. 3a 
K"bU4MTe ce 3Haa KBaflpaTHMTe MeTpn Ha 3acTpoeHa Hacr m Ha He3acTpoeHaTa 
(flBopa), Ha ko/iko eTa>Ka e m aanv\ e o63aBe,qeHa. fla ce npoeKTMpa cbBKynHOCT 

OT K/iaCOBe C BP"b3KM Me>Kfly TAX, KOMTO MOfle/lMpaT flaHHMTe 3a KOMna- 

HMATa. fla ce pea/iM3Mpa TecTOB K/iac, komto fleMOHcrpMpa pa6oTaTa Ha 

BCM4KM OCTaHa/lM K/iacoBe. 

PeujeHiin m yrrbTBaHkm 

1. 3afla4aTa e noflo6Ha Ha ntpBaTa ot npMMepHMfl M3nMT. Othobo Tpa6Ba fla 
MeTe pefl no pefl ot bxoahmh dpaftn m 4pe3 noflxoflam pery/iapeH M3pa3 fla 
M3B/iM4aTe MMeM/i aflpecMTe. 

npMMepeH BxofleH dpaftn: 



Ivan Dimitrov ivan dimitrov@abv.bg 
Svetlana Todorova Svetlana_tv@mail.bg 
Kiril Kalchev kalchev@gmail.com 
Todor Ivanov todo*r@888 . com 
Ivelina Petrova ivel&7@abv.bg 
Petar Petrov pesho<5 .mail . bg 



M3xofleH cpaki/i: 



Ivan Dimitrov ivan dimitrov@abv.bg 
Svetlana Todorova Svetlana tv@mail.bg 
Kiril Kalchev kalchev@gmail.com 



TecTBaMTe BHMMaTe/iHo peiueHMeTO cm npeflM fla npeMMHeTe KbM cneflBa- 
iflaTa 3afla4a. 

2. B"b3M0>KHMTe M3X0flM OT Jia6MpMHTa Ca BCM4KM K/ieTKM, KOMTO Ce HaMMpaT 

Ha rpaHMuaTa Ha /ia6MpMHTa m ca aoctm>kmmm ot cTapTOBaTa K/ieTKa. 
3afla4aTa ce peiuaBa c flpe6Ha MOflMcjDMKauMfl Ha peiueHMeTO Ha 3afla4aTa 
3a /ia6MpMHTa. 

3. 3afla4aTa e M3r/ie>Kfla noflo6Ha Ha npeflHaTa, ho ce MCKaT bcm^km 
btj3mo>khm nvmma flo M3xofla. MoweTe fla HanpaBMTe peKypcMBHO TbpceHe 
c Bp"biflaHe Ha3afl (backtracking) m fla HaTpynBaTe b stringBuiider 6yK- 
BMTe flo M3xofla, 3a fla o6pa3yBaTe flyMMTe, komto Tpa6Ba fla ce OTnenaTaT. 
npM ro/ieMM /ia6MpMHTM 3afla4aTa HHMa peiueHMe (3aifl0T0 ce M3no/i3Ba 
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rrbJiHO M34epnBaHe m 6poaT nvmma flo hakom ot i/i3xofli/iTe Mowe fla e 
yxacHO ro/iflM). 

4. Tpfl6Ba fla Hani/ILUeTe Hy>KHklTe K/iacOBe - MusicCompany, Singer, Album, 

Song. noMMc/ieTe 3a Bp"b3KMTe Me>K,qy K/iacoBeTe v\ KaKBM cTpyKTypn flaHHM 
fla no/i3BaTe 3a tax. 3a oTne^aTBaHeTo npunoKpuBaMTe MeTOfla toStringO 
ot java.iang. object. TecTBaMTe BCM4KM MeTOflu M rpaHM4HMTe c/iy^an. 

5. K/iacOBeTe, KOMTO Tpfl6Ba fla HanmueTe ca EstateCompany, Employee, 
Apartment, House, Shop kl Area. 3a6e/ie>KeTe, <-\e K/iacOBeTe, KOMTO me 
OnMCBaT HeflBM>KMMMTe MMOTM 1/IMaT HflKOM eflHaKBM xapaKTepucTMKM. M3He- 

ceTe Te3M xapaKTepucTMKn b 6a30B OTfle/ieH K/iac Estate. Cb3flafiTe MeTOfl 
toStringO, komto fla M3nncBa Ha K0H30/iaTa flaHHMTe ot to3m K/iac. 
npeHanniueTe MeTOfla 3a K/iacoBeTe, komto Hac/ieflflBaT T03M K/iac, 3a fla 
noKa3Ba ua/iaTa MHcjDopMaunfl 3a BceKM K/iac. TecTBaMTe bcm^km MeTOflu v\ 
rpaHM4HMTe c/iynan. 



r/iaBa 24. flpiiMepiia TeMa ot 
M3nuT b HAPC - 8.04.2006 r. 



ABTOp 

PaflOc/iaB MBaHOB 

B T33M TeMa... 

B HacToamaTa TeMa me pa3r/ieflaMe yc/iOBMATa v\ me n pea/low mm peujeHi/m Ha 
HflKO/iKO npuMepHM 3afla4M ot M3nnT b HAPC, npoBefleH Ha 8.04.2006 r. I~lpi/i 
peujaBaHeTo Ha 3afla4MTe me ce npnfl"bp>KaMe icbM cbBeTi/iTe ot TeMaTa "Ka_K 
ga peujaBaMe 3aaa , -\v\ no nporpaMi/ipaHe " m me OHar/ieflMM npmiaraHeTO mm b 
npaKTMKaTa. 
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3aAana 1: EpoeHe Ha Ay mm b tckct 

HanniueTe nporpaMa, kohto npe6poaBa flyMMTe b flafleH Te kct, komto ce 
BtBexfla ot K0H30/iaTa. nporpaMaTa Tpa6Ba fla M3Be>Kfla o6iu,v\n 6poM aymm, 
6poa flyMM, M3nncaHM M3Ufl.no c r/iaBHM 6yKBM v\ 6poa aymm, M3nncaHn n3Ufl.no 
c Ma/iKM 6yKBM. Ako flafleHa flyMa ce cpema hhkojiko nvm Ha pa3/iM4HM MecTa 
b TeKCTa, bcako cpema He ce 6pon KaTO OTfle/iHa flyMa. 3a pa3fle/iMTe/i Me>K,qy 
flyMMTe ce cnnTa BceKM cmmbo/i, komto He e 6yKBa. 

npuMepeH Bxofl: 



floSpe hoiujim b HauMOHajiHa aKaaeMna no pa3pa6oTKa Ha co$Tyep 
(HAPC) ! 



npuMepeH M3xofl: 



06m;o nyMM : 1 0 

flyMM c rjiaBHM SyKBM: 1 

flyMM c MajiKM SyKBM : 7 

HaMMpaHe Ha noflxoflau^a Mflea 3a peiueHue 

Mhtvmtmbho hm MflBa HayM, <-\e MOxeM fla peiuMM 3afla4aTa, KaTO pa3fle/iMM 
TeKCTa Ha 0Tfle/iHM flyMM v\ c/ieflTOBa npe6ponM Te3M, komto hm MHTepecyBaT. 

Ta3M Mflea o^eBkiflHO e BapHa, ho e npeKa/ieHO o6ma m He hm flaBa KOHKpeTeH 
MeTOfl 3a peujaBaHeTo Ha npo6/ieMa. HeKa ce onMTaMe fla a K0HKpeTM3MpaMe 
m fla npoBepMM fla/iM e B"b3Mo>KHo 4pe3 Hea fla pea/iM3MpaMe a/iropMTbM, 
komto fla flOBefle flo peweHMe Ha 3afla4aTa. Mo>Ke fla ce OKawe, 4e pea/iM3a- 
UMATa e TpyflHa m fla ce Ha/io>KM fla TbpcMM flpyra Mflea. 

Pa36nBaHe Ha 3aflanaTa Ha nofl3aflaHM 

fla ce onMTaMe fla flecjDMHMpaMe cTbnKMTe, komto ca hm Heo6xoflMM m, 3a pewa- 
BaHeTO Ha npo6/ieMa. 

HaM-Hanpefl, Tpa6Ba fla pa3fle/iMM TeKCTa Ha OTfle/iHM flyMM. ToBa, caMO no 
ce6e cm, He e npocTa crbnKa, ho e ntpBaTa hm Kpa^Ka KbM pa3fle/iflHeT0 Ha 
npo6/ieMa Ha no-Ma/iKM, MaKap m Bee ome c/io>khm nofl3afla4M. 

C/ieflBa npe6poflBaHe Ha MHTepecyBaiflMTe hm flyMM. ToBa e BTopaTa ro/iaMa 
nofl3afla4a, kohto Tpa6Ba fla peiuMM. fla pa3meflaMe flBaTa npo6/ieMa no 
OTfle/iHO m fla ce onMTaMe fla tm pa3flpo6MM Ha ome no-npocTM 3afla4M. 

KaK fla pa3fle/iMM TeKCTa Ha otac/ihm fly mm? 

3a fla pa3fle/iMM TeKCTa Ha OTfle/iHM flyMM, ntpBO Tpa6Ba fla HaMepMM Ha^MH 
fla tm MfleHTMcjDMUMpaMe. B yc/ioBMeTO e Ka3aH0, Me 3a pa3fle/iMTe/i ce c^MTa 
BceKM cmmbo/i, komto He e 6yKBa. C/ieflOBaTe/iHO ntpBO Tpa6Ba fla MfleHTMcjjM- 
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UnpaMe pa3fle/iMTe/iMTe m c/iefl TOBa fla rn M3no/i3BaMe 3a pa3fle/iflHeT0 Ha 
TeKCTa Ha flyMM. 

Eto, 4e ce noflBuxa ome ABe nofl3afla4M - HaMnpaHe Ha pa3fle/iMTe/iMTe b 
TeKCTa m pa3fle/iflHe Ha TeKCTa Ha aymm cnpaMo pa3fle/iMTe/iMTe. PeiueHMfl Ha 
Te3M nofl3afla4M mokcm fla pea/iM3npaMe flupeKTHO. 

3a HaMnpaHe Ha pa3fle/iMTe/iMTe e flocTaTb4HO fla o6xoamm bcm^km cmmbo/im m 
fla M3B/ie4eM Te3M, komto He ca 6yKBM. 

C/iefl KaTO MMaMe pa3fle/iMTe/iMTe, MoweM fla pea/iM3npaMe pa3fle/iflHeTO Ha 
TeKCTa Ha aymm 4pe3 MeTOfla split (...) Ha K/iaca string. 

KaK fla 6ponM flyMMTe? 

fla npeflno/io>KMM, <-\e Be<-\e MMaMe cni/icbK c bcm^km aymm ot TeKCTa. McKaMe 
fla HaMepuM 6poa Ha bcm^km aymm, Ha Te3M M3nncaHn caMO c maBHM 6ykbm m 
Ha Te3M M3nncaHM caMO c Ma/iKM 6yKBM. 

3a u,ema mokcm p,a o6xoamm BCHKa AYMa ot cnncbKa v\ Aa npoBepuM p,anv\ 
OTroBapa Ha ha Koe ot yc/iOBMATa, komto hm MHTepecyBaT. Ha bca Ka cTbnKa 
yBe/in^aBaMe 6poa Ha bcm^km aymm. npoBepaBaMe p,anv\ TeKymaTa AyMa e 
M3nncaHa caMO c maBHM 6yKBM v\ aKO TOBa e TaKa yBe/in^aBaMe 6pon Ha 
AyMMTe c maBHM 6yKBM. AHa/iorn4HO npaBMM npoBepKa v\ p,anv\ AyMaTa e 
M3nncaHa caMO c Ma/iKM 6yKBM. 

TaKa ce noflBHBaT ome ABe noA3aAa4M - npoBepKa p,anv\ AyMa e M3nncaHa 
caMO c maBHM 6yKBM v\ npoBepKa Aa/iM e M3nncaHa caMO c Ma/iKM 6yKBM? Te 
M3me>KAaT Aocra ziecHn. Mo>Ke 6m Aopn e B"b3Mo>KHO Knacvr string p,a hm 
npeAOcraBfl HaroTOBO TaKaBa cfcyHKUMOHa/iHOcr. npoBepaBaMe, ho ce 0Ka3Ba, 
<-\e He e TaKa. Bee naK 3a6e/ifl3BaMe, <-\e MMaMe mctoam, komto hm no3BO/iflBaT 
Aa npeo6pa3yBaMe cmm Bo/ieH hm3 b TaK"bB cbcraBeH caMO ot maBHM m/im caMO 
ot Ma/iKM 6yKBM. ToBa Moxe Aa hm noMorHe. 

3a Aa npoBepMM p,anv\ ep,na AyMa e cbcraBeHa caMO ot maBHM 6yKBM e 
A0CTaTb4H0 Aa cpaBHMM AyMaTa c HM3a, komto ce no/iynaBa cnep, Karo a 
npeo6pa3yBaMe b AyMa cbcraBeHa caMO ot maBHM 6yKBM. Ako ca eAHaKBM, 
3Ha4M pe3y/iTaTbT ot npoBepKaTa e mctmhb . AHa/iorM4Ha e m npoBepKaTa 3a 
Ma/iKMTe 6yKBM. 

npoBepKa Ha nnema 

M3me>KAa, <-\e v\j\e^ja hm e Ao6pa. Pa36MXMe 3aAa4aTa Ha noA3aAa4M m 3HaeM 
KaK Aa peiuMM BCflKa eAHa ot tax. fla/iM Aa He npeMMHeM KbM MMn/ie- 
MeHTauMHTa? nponycHaxMe /im Heiuo? 

He Tpfl6Bauje /im Aa npoBepMM MAeaTa, pa3nMCBaMKM hakojiko npMMepa Ha 
xapTMfl? Mo>Ke 6m me HaMepMM Heiuo, KoeTo CMe nponycHa/iM? MoweM Aa 
3ano4HeM c npMMepa ot yc/iOBMeTo: 



flo6pe aolujim b HauMOHa/iHa aKaAeMMa no pa3pa6oTKa Ha cocjrryep (HAPC)! 
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Pa3fle/iMTe/iMTe me ca: MHTepBa/in, (, ) k ! . 3a flyMMTe no/iy^aBaMe: 

floSpe, HOiujiM, b , HauwoHajiHa, aKasemiH, no, pa3pa6oTica, Ha, 

cofrryep, hapc. rioc/ieflHMTe flBa pa3fle/iMTe/ifl ca eflMH cnefl flpyr. KaKBo 
npaBi/iM b to3m c/iyMafi? 

OTKpuxMe Hemo, 3a KoeTO He 6axMe noMnc/in/in. M3me>Kfla, <-\e KoraTo MMaMe 
hakojiko pa3fle/iMTe/ifl eflMH cnefl flpyr, Tpa6Ba fla rn TpeTupaMe KaTO eflMH 
npn pa3fle/iflHeTo Ha flyMMTe. 

ripe6poflBaMe flyMMTe v\ no/iy^aBaMe KopeKTeH pe3y/iTaT. npo6BaMe oiue eflMH 
npuMep cbAtpwam hhkojiko nocneflOBaTe/iHM pa3fle/iMTe/ifl. Ako vv\ TpeTupaMe 
KaTO eflMH, pe3y/iTarbT e KopeKTeH. 

H3Me>Kfla MfleaTa e flo6pa v\ pa6oTM. Mo>KeM fla npucTbnuM KbM MMn/ieMeHTa- 
UMATa. 3a ue/ua me MMn/ieMeHTupaMe a/iropurbMa crbnKa no crbriKa, KaTO Ha 
BCflKa crbnKa me pea/iM3npaMe no eflHa nofl3afla4a. 

fla noMMC/iMM 3a CTpyKTypMTe ot fla hhm 

3afla4aTa e npocTa m ha Ma Hy>Kfla ot kom 3Hae KaKBM c/io>khm cTpyKTypn ot 

flaHHM. 

3a pa3fle/iMTe/iMTe b TeKCTa Mo>KeM fla no/i3BaMe string, ripn HaMnpaHeTO mm 
Tpa6Ba fla no/i3BaMe stringBuiider, TbM KaTO nocTpoflBaMe HM3a 4pe3 
flO/ienflHe Ha cmmbo/im. 

3a flyMMTe ot TeKCTa Mo>KeM fla no/i3BaMe MacuB ot HM30Be string [] mjim 

ArrayList<String>. 

fla noMMC/iMM 3a e4>eKTMBHOcira 

MMa JIM M3MCKBaHMfl 3a edpeKTMBHOCT? KOJIKO HaM-fl"b/l"br MO>Ke fla e TeKCTbT? 

noHe>Ke TeKCTbT ce B"bBe>Kfla ot K0H30/iaTa, tom eflBa /in me e mhoto fl"b/i"br. 
Hmkom HflMa fla BtBefle 1 MB tckct ot K0H30/iaTa. Mo>KeM fla npneMeM, <-\e 
edpeKTMBHocTTa Ha peiueHMeTO b c/iy^afl He e 3acTpaiueHa. 

Cn»nKa 1 - HarmpaHe Ha pa3fle/iMTe/iMTe b TeKCTa 

U4e flecfiMHupaMe mctoa, komto M3B/iM4a ot TeKCTa bcm^km cmmbo/im, komto He 

Ca 6yKBM M TM Bp"blfla KaTO CMMBO/ieH HM3, KOMTO C/iefl TOBa MO>KeM fla M3no/i- 

3BaMe 3a pa3fle/iflHe Ha TeKCTa Ha OTfle/iHM flyMM: 



static String extractSeparators ( String text) { 

StringBuiider separators = new StringBuiider () ; 

int textLength = text . length () ; 

for (int index = 0; index < textLength; index++) { 
char character = text . charAt (index) ; 

if (! Character . isLetter (character) ) { 
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separators . append ( character) ; 

} 

} 

return separators . toString () ; 

} 



B Ha^a/iOTO Ha MeTOfla flect)MHMpaMe o6eKT ot K/iaca stringBuiider, b komto 
me HaTpynBaMe HaMepeHi/rre pa3fle/iMTe/in. KaKTO cnoMeinaxMe b maBaTa 
" Cmmbojihm h M30 Be ", T03M K/iac c/iy>KM 3a nocTpoflBaHe m npoMHHa Ha 
cmmbo/ihm HM30Be m npeMaxBa npo6/ieMMTe c 6"bp30fleMCTBneTO npn KOHKa- 
TeHnpaHe Ha HM30Be. 

B umcb/i o6xo>KflaMe BceKM eflMH ot cuMBO/iMTe b TeKCTa. C noMOurra Ha 
MeTOfla isLetter (...) Ha K/iaca Character, onpefle/iflMe fla/in TeKyiflMfl cmm- 
bo/1 e 6yKBa m aKO He e, ro flo6aBAMe K"bM pa3fle/iMTe/iMTe. 

HaKpaa BptmaMe pa3fle/iMTe/iMTe KaTO cuMBO/ieH hm3. 

M3npo6BaHe Ha MeTOfla extractSeparators(...) 

ripeflu fla npofl"b/i>KMM HaTaTbK e peflHo fla M3npo6BaMe fla/in HaMnpaHeTO Ha 
pa3fle/iMTe/iMTe pa6oTM KopeKTHo: 



public static void main ( String [ ] args) { 

String text = "This is wonderful!! ! All separators 
"these , . (? and these /* are recognized. It 
String separators = extractSeparators (text) ; 
System. out .print In (separators) ; 

} 



CrapTi/ipaMe nporpaMaTa m Bi/iwflaMe fla/in pa3fle/iMTe/iMTe ca HaMepeHM 
KopeKTHo. Pe3y/iTaTbT e cneflHkmT: 



!!• ,.(? /* 



M3npo6BaMe MeTOfla m b hakom ot rpaHM4HMTe c/iy^an - TeKCT cbcroflm ce ot 
eflHa flyMa 6e3 pa3fle/iMTe/in, TeKCT cbcraBeH caMO ot pa3fle/iMTe/in, npa3eH 
hm3. M3r/ie>Kfla, <-\e MeTOflvr pa6o™ v\ MO>KeM fla npofl"b/i>KMM K"bM pea/iM3a- 
UnaTa Ha cneflBamaTa CTbnKa. 

Cn»nKa 2 - Pa3fle/i5iHa Ha TeKCTa Ha ay mm 

3a pa3fle/iflHeTo Ha TeKCTa Ha OTfle/iHM flyMM me M3no/i3BaMe pa3flejiMTe.ni/rre i/i 
c noMOurra Ha MeTOfla spiit(.) Ha K/iaca string me msb^plumm pa3fle/iflHeT0. 

ripeflu fla noflafleM pa3fle/iMTe/iMTe Ha MeTOfla split (...) Tpa6Ba fla flo6aBMM 
npeflu m cnefl tax cbOTBeTHO [\\Q i/i \\e]+, noHe>Ke MeTOflvr o^aKBa KaTO 
napaMeTbp perynapeH M3pa3. 



like " + 
works . " ; 
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Ha e3MKa Ha pery/iapHMTe M3pa3M, KBaflpaTHMTe cko6m c/ieflBaHM ot 3HaK +, 
yKa3BaT fla 6"bfle pa3no3HaTo bchko cpemaHe Ha nocneflOBaTe/iHocr ot eflMH 
m/im noBe^e ot CMMBO/iMTe 3arpafleHM b cKo6nTe. C \\Q v\ \\e yKa3BaMe, <-\e 
CMMBO/iMTe Me>Kfly tax Tpa6Ba fla 6"bflaT TpeTupaHM KaTO o6mkhob6hm 
cmmbo/im, flopn hakom ot Tax fla e cbc cneui/ia/iHO 3Ha4eHne b e3MKa Ha 
pery/iapHMTe M3pa3M. ToBa e Ha/iOKi/rrejiHo, noHe>Ke hakom ot HaiunTe 
pa3fle/iMTe/in MO>Ke fla ce oKawe cneuna/ieH cmmbo/i, a Hue MCKaMe fla ro 
TpeTupaMe KaTO pa3fle/iMTe/i. 

Eto KaK M3me>Kfla HaiunflT MeTOfl: 



static String [] extractWords (String text) { 
String separators = extractSeparators (text) ; 

separators = "[\\Q" + separators + "\\E]+"; 

String [] words = text . split ( separators ) ; 
return words ; 

} 



ripeflu fla npeMMHeM KtM c/ieflBaiflaTa cTbnKa ocTaBa fla npoBepuM fla/in 
MeTOfl"bT pa6oTM KopeKTHo: 



public static void main ( String [ ] args) { 
String text = 

"Check it! Separators like $ and A should be recognized."; 
String [] words = extractWords ( text ) ; 
for (String word : words) { 

System. out .print (word + " "); 

} 

} 



Pe3y/iTaTbT e KopeicreH: 



Check it Separators like and should be recognized 



TyK bcm4ko e Hapefl, ho KoraTO oni/rraMe fla TecTBaMe MeTOfla c hm3 c"bfl"bp>Kaifl 
caMO eflHa flyMa m HMKaKBM pa3fle/iMTe/in ce xBtp/ia MSK/iKj^eHne! 



Exception 


in thread ' 


main" 




j ava . util . 


regex 


. PatternSyntaxException : Unclosed character class 


near index 


2 








[\Q\E]+ 










at j ava 


util . 


regex 


. Pattern 


error (Unknown Source) 


at java. 


util . 


regex 


. Pattern 


clazz (Unknown Source) 


at java. 


util . 


regex 


. Pattern 


sequence (Unknown Source) 


at java. 


util . 


regex 


. Pattern 


expr (Unknown Source) 


at j ava 


util . 


regex 


. Pattern 


compile (Unknown Source) 
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at 


j ava . util . regex . Pat te rn . < in it > ( Unknown 


Source ) 


at 


j ava . util . regex . Pattern . compile (Unknown 


Source) 


at 


j ava. lang . String. split (Unknown Source) 




at 


j ava. lang. String. split (Unknown Source) 




at 


WordsCounter . extractWords (WordsCounter . 


j ava : 2 5 ) 


at 


WordsCounter . main (WordsCounter. java : 82) 





OKa3Ba ce, 4e KoraTO HHMaMe pa3fle/iMTe/in, Hauji/mT pery/iapeH M3pa3 e 
HeKopeKTeH. Ako He 6axMe TecTBa/in MeTOfla, rpewKaTa me we fla ce npoaBM 
eflBa KoraTO hhkom cnynaMHO BtBefle TeKCT 6e3 pa3fle/iMTe/in. 



Mo>KeM ziecHO fla pewi/iM npo6/ieMa, KaTo BeflHara cnefl M3B/iM4aHeT0 Ha 
pa3fle/iMTe/iMTe npoBepuM fla/iM MMa Ta km Ba m ara HHMa, npocTO BtpHeM KaTo 
pe3y/iTaT MacuB cbfltpwam eflMH e/ieMeHT - ue/inaTTeKCT: 



String separators = extractSeparators (text) ; 

if (separators . equals (" ") ) { 

String [] words = new String [1]; 
words [0] = text; 
return words ; 

} 



npo6/ieM"bTe peweH. TecTBaMe m flpyrn rpaHM4HM c/iy^an KaTo hm3 cbfltpwam 
caMO pa3fle/iMTe/in m npa3eH hm3. Pe3y/iTaTMTe ca KopeKTHM. 

Cn>nKa 3 - Onpeae/iflHe fla/in flyMa e n3nncaHa 

M3LJ51J10 C IViaBHM MJ1M M3LJ51J10 C Ma/1 KM 6y KBM 

Be^e MMaMe Mflea KaKfla MMn/ieMeHTupaMe Te3M npoBepKM m mokcm flupeKTHo 
fla pea/iM3npaMe MeTOflMTe: 



static boolean isUpperCase (String word) { 

boolean result = word . equals (word . toUpperCase ()) ; 
return result; 

} 

static boolean isLowerCase (String word) { 

boolean result = word . equals (word . toLowerCase ()) ; 
return result; 

} 



M3npo6BaMe rn noflaBaMKM mm flyMM cbfl"bp>KaiflM caMO maBHM, caMO Ma/iKM m 

TaKMBa C"bfl"bp>KaiflM maBHM M Ma/1 KM 6yKBM. Pe3y/lTaTMTe Ca KOpeKTHM. 
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CrbriKa 4 - flpe6po5iBaHe Ha flyMMTe 

Bene MoweM fla npucTbnuM icbM pewaBaHeTO Ha npo6/ieMa - npe6poaBaHeTo 
Ha flyMMTe. Tpa6Ba caMO fla o6xoamm cnwcbKa c flyMMTe v\ b 3aBMCMM0CT KaKBa 
e flyMaTa fla yBe/iM4MM cbOTBeTHMTe 6poflHM, c/iefl KoeTO fla OTne^aTaMe 
pe3y/iTaTa : 



static void countWords (String [ ] words) { 
int totalCount = 0 ; 
int allUpperCaseCount = 0; 
int allLowerCaseCount = 0; 

for (String word : words) { 
totalCount++ ; 
if ( isUpperCase (word) ) { 

allUpperCaseCount++; 
} else if (isLowerCase (word) ) { 

allLowerCaseCount++; 

} 

} 

System. out .printf ( "Total words count: %s\n", totalCount); 
System. out .printf ( "Upper case words count: %s\n", 

allUpperCaseCount) ; 
System . out .printf ( "Lower case words count: %s\n", 

allLowerCaseCount) ; 

} 



HeKa npoBepuM fla/in 6poeHeTO pa6oTM KopeKTHo: 



public static void main ( String [ ] args) { 

String [] words = {"This", "is", "our", "TEST", "case"}; 
coun tWords (words ) ; 

} 



Crapn/ipaMe npM/io>KeHMeTO m no/iy^aBaMe BepeH pe3y/iTaT: 



Total words count: 5 
Upper case words count: 1 
Lower case words count: 3 



ripoBepflBaMe pe3y/iTaTi/rre m b rpaHM4HMTe c/iy^an, KoraTo cni/icbKvr c"bfl"bp>Ka 
flyMM caMO c r/iaBHM m/im caMO c Ma/iKM 6yKBM, KaKTO m KoraTo cnnc"bKi>T e 
npa3eH. 

Cn»nKa 5 - Bxoa ot KOH30/iaTa 

OcTaBa fla pea/iM3npaMe m noc/ieflHaTa cTbnKa, flaBaifla bt^mokhoct Ha 
noTpe6nTe/ifl fla B"bBe>Kfla TeKcr: 
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static String readTextO { 

Scanner input = new Scanner ( System . in) ; ; 
System . out .print In ( "Enter text : " ) ; 
String text = input . nextLine () ; 

return text; 

} 



npoBepKaTa e ziecHa. Tpa6Ba caMO fla BtBefleM Te kct, c/iefl KoeTO fla ro 
OTne^aTaMe b K0H30/iaTa v\ fla ce yBepuM, <-\e flBaTa TeKCTa ca eflHaKBn: 



public static void main ( String [ ] args) { 
String text = readTextO; 
System . out .print In (text) ; 

} 



Pe3y/iTarbT e KopeKrei-i: 



Enter 


text : 




This 


is our 


text . 


This 


is our 


text . 



Cn>nKa 6 - Cr/io6flBaHe Ha bcmhkm nacTM b eflHO 1451/10 

C/iefl KaTo CMe peiun/in bcm^km nofl3afla4M, MO>xeM fla npucTbnuM K"bM 
rrb/iHOTO pewaBaHe Ha npo6/ieMa. OcTaBa fla flo6aBMM main(.) MeTOfl, b 
komto fla cbeflMHMM OTfle/iHMTe nap^eTa: 

public static void main ( String [ ] args) { 
String text = readTextO; 
String [] words = extractWords ( text ) ; 
coun tWords (words ) ; 

} 



TecTBaHe Ha peiueHueTO 

MaKap BHMMaTe/iHO fla CMe TecTBa/in peujei-meTO Ha BCflKa nofl3afla4a, Bee 
oifle hm npeflCTOM TecTBaHe Ha uh/iocthoto peiueHne. Tpa6Ba fla HanpaBMM 
TOBa, 3a fla npoBepuM fla/in OTfle/iHMTe Mac™ cm nacBaTflo6pe. 

3anoHBaMe ot o6mnfl c/iynaM, noflaBaMKM npuMepeH Te kct, cbfltpwaw 
noc/ieflOBaTe/iHOCT ot aymm, M3Me>Kfly komto TaKMBa caMO c maBHM v\ caMO c 
Ma/iKM 6yKBM, KaKTO m noc/ieflOBaTe/iHOCT ot hhkojiko pa3fle/iMTe/ifl eflMH c/iefl 
flpyr: 



public static void main ( String [ ] args) { 

String text = "We need several separators " + 
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"like ! , ? and UPPER CASE words " + 
"and lower case words. This is all."; 

String [] words = extractWords ( text ) ; 

coun tWords (words ) ; 

} 



M3rrb.ni-mBaMe nporpaMaTa m ce yBepflBaMe, 4e pe3y/iTaTbT e KopeKTeH: 



Total 


words count: 16 




Upper 


case words count : 


2 


Lower 


case words count: 


12 



M3npo6BaMe c ome hhkojiko noflo6HM npuMepa m cnefl KaTO cMe curypHM, ne 
bcm4ko e Hapefl b to3m c/iynaM, npeMMHaBaMe K"bM TecrBaHeTO Ha rpaHM4HMTe 
c/iynan. npoBep^BaMe KaKBM ca pe3y/iTaTMTe, KoraTO TeKCTa cbfltpwa caMO 
flyMM c maBHM 6yKBM v\nv\ caMO flyMM c Ma/iKM 6yKBM. l~lpo6BaMe fla BtBefleM 
caMO pa3fle/iMTe/in v\nv\ caMO eflHa flyMa 6e3 pa3fle/iMTe/in. TecTBaMe i/i 
cnynaM, KoraTO TeKcrbT e npa3eH hm3. 

OKa3Ba ce, <-\e BhB bcm^km c/iy^aM, c i^K/uo^CHi/ie Ha to3m, b komto noflaBaMe 
npa3eH hm3, pe3y/iTaTMTe ca KopeKTHM. Tpa6Ba fla HaMepuM ot Kbfle MflBa 
rpeujKaTa. 

OKa3Ba ce, <-\e KoraTO noflafleM npa3eH hm3, pe3yriTaTHi/m cni/icbK, no/iyneH 
cnefl pa3fle/iflHeT0 My Ha flyMM, cbfltpwa eflMH e/ieMeHT, komto e npa3eH hm3. 
KoraTO 6ponM flyMi/rre, Hue ro 6ponM KaTO flyMa c maBHM 6yKBM, 3aiflOTo npn 
npeo6pa3yBaHeTo My KbM ropeH perncTbp m cpaBHeHneTo flBaTa HM3a 
cbBnaflaT. 

Mo>KeM fla peiuMM npo6/ieMa no pa3/iM4HM Ha^MHu. B"b3M0>KH0 peweHi/ie e, npn 
pa3fle/iflHeTo Ha flyMMTe fla BptmaMe npa3eH crmcbK, aKO hm3vt e npa3eH. 
flpyr BapnaHT e flupeKTHo fla M3Be>KflaMe pe3y/iTaTa, 6e3 fla 6ponM, aKO 
BtBefleHMflT hm3 e npa3eH. Tpe™ BapnaHT e fla He 6ponM flyMMTe, cbCTOfliflu 
ce ot npa3eH hm3. 

noHewe rpeujKaTa MflBa ot HenpaBmiHO 6poeHe Ha npa3Hna hm3 KaTO flyMa, 
MO>xeM fla ce cnpeM Ha TpeTi/m BapnaHT m fla HanpaBMM cbOTBeTHMTe npoMeHM 
b KOfla 3a 6poeHe Ha flyMMTe. KoraTO cpeiflHeM flyMa cbcroflma ce ot npa3eH 
HM3, HflMa fla a 6pomm: 



for (String word : words) { 
if (word . equals ("") ) { 
continue ; 

} 

totalCount++ ; 

if ( is Uppercase (word) ) { 

al lUpper Case Coun t++; 
} else if (isLowerCase (word) ) { 
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allLowerCaseCount++; 

} 

} 



Bene nporpaMaTa hm pa6o™ m b to3m c/iy^aM. noBTapaMe othobo m apyri/rre 
TecTOBe, 3a aa ce yBepuM, 4e c onpaBHHeTO Ha T03M npo6/ieM He CMe C"b3fla/in 
flpyrn. OKa3Ba ce, <-\e bcm^ko e Hapefl. Mo>KeM fla HanpaBMM TecT m c no-ro/iflM 
TeKCT ot HAKO/iKO cTpaHnun, 3a fle ce yBepuM, 4e ha MaMe npo6/ieM c 6"bp30- 

fleMCTBMeTO. 



Eto KaK M3me>Kfla koa^t Ha ua/iocthoto peiueHne c/iefl npmio>KeHMTe 
KopeKunn: 



WordsCounter . j ava 


import j ava . util . Scanner ; 




public class WordsCounter { 




static String extractSeparators ( String text) { 
StringBuilder separators = new StringBuilder ( ) ; 




int textLength = text . length () ; 

for (int index = 0; index < textLength; index++; 
char character = text . charAt (index) ; 


{ 


if (! Character . i sLet ter ( character) ) { 
separators . append ( character) ; 

} 

} 

return separators . toString () ; 

} 






static String [] extractWords (String text) { 
String separators = extractSeparators ( text ) ; 




if ( separators . equals ("") ) { 

String [] words = new String [1]; 
words [ 0 ] = text; 
return words; 

} 




separators = "[\\Q" + separators + "\\E]+"; 




String [] words = text . split ( separators ) ; 
return words; 

} 
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static boolean isUpperCase (String word) { 

boolean result = word . equals (word . toUpperCase ()) ; 
return result; 

} 

static boolean isLowerCase (String word) { 

boolean result = word . equals (word . toLowerCase ()) ; 
return result; 

} 

static void countWords (String [ ] words) { 
int totalCount = 0; 
int allUpperCaseCount = 0; 
int allLowerCaseCount = 0; 

for (String word : words) { 
if (word . equals ("") ) { 
continue ; 

} 

totalCount++ ; 

if ( is Uppercase (word) ) { 

allUpperCaseCount++; 
} else if (IsLowerCase (word) ) { 

allLowerCaseCount++; 

} 

} 

System. out .printf ( "Total words count: %s\n", totalCount); 
System. out .printf ( "Upper case words count: %s\n", 

allUpperCaseCount) ; 
System. out .printf ( "Lower case words count: %s\n", 

allLowerCaseCount) ; 



static String readTextO { 

Scanner input = new Scanner ( System . in) ; 
System . out .print In ( "Enter text : " ) ; 
String text = input . nextLine () ; 

return text; 

} 

public static void main ( String [ ] args) { 
String text = readTextO; 
String [] words = extractWords ( text ) ; 
coun tWords (words ) ; 

} 

} 
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flMCKyCMa 3a npOM3BOflMTe/lHOCTTa 

Tbki KaTO BtnpocbT 3a npoM3BOflMTe/iHOCTTa b Ta3M 3afla4a He e hbho 
nocTaBeH, caMO me flafleM Mflea KaK 6nxMe mot/im fla pearnpaMe, aKo eBeHTy- 
a/iHO ce OKawe, <-\e HaiunflT a/iropnTbM e 6aBeH. noHewe pa3fle/iflHeT0 no 
pery/iapeH M3pa3 npeflno/iara, <-\e u,env\9\r tckct Tpa6Ba fla 6"bfle npo^eTeH b 
naMerra m flyMMTe, no/iyneHM npn pa3fle/iaHeT0 cbiuo Tpa6Ba fla ce 3anmuaT b 
naMerra, to nporpaMaTa me KOHcyMupa to/iamo K0/iM4ecTB0 naMeT, aKO 
BxoflHMAT TeKCT e ro/iflM. HanpuMep, aKo Bxofl"bT e 200 MB Te kct, nporpaMaTa 
me M3pa3xoflBa Hatf-Ma/iKO 800 MB naMeT, noHewe bca Ka flyMa ce na3M 2 
n"bTM no 2 6aMTa 3a BceKM cmmbo/i. 

Ako MCKaMe fla M36erHeM KOHcyMaunaTa Ha to/iamo Ko/iM4ecTBO naMeT, Tpa6Ba 
fla He na3MM bcm^km flyMM eflHOBpeMeHHO b naMeira. MoweM fla m3mmc/imm 
flpyr a/iropnTbM: cKaHnpaMe TeKCTa cmmbo/i no cmmbo/i m HaTpynBaMe 6yKBMTe 
b HsiKaK"bB 6y<£ep (npMMepHO stringBuiider) . Ako cpeiflHeM b flafleH momcht 
pa3fle/iMTe/i, to b 6ycf>epa 6m Tpa6Ba/io fla ctom nopeflHaTa flyMa. MoweM fla a 
aHa/iM3MpaMe fla/iM e c Ma/iKM m/im r/iaBHM 6yKBM m fla 3a4MCTMM 6y<£epa. ToBa 
MoxeM fla noBTap^Me flo flocmraHe Ha Kpaa Ha cfiaM/ia. M3r/ie>Kfla no-ecfieK- 

TMBHO, Ha/1M? 

3a no-ecfieKTMBHO npoBep^BaHe 3a r/iaBHM/ Ma/iKM 6yKBM MoweM fla HanpaBMM 
UMK"b/i no 6y KBMTe m npoBepKa Ha BCflKa 6yKBa. TaKa me cm cnecTMM npeo6- 
pa3yBaHeT0 b ropeH/flo/ieH perMCTbp, KoeTO 3afle/ia m3/imujho naMeT 3a bca Ka 
npoBepeHa flyMa, kohto c/iefl TOBa ce ocBo6o>KflaBa m b KpaMHa cMeTKa TOBa 
OTHeMa npouecopHO BpeMe. 

O^eBMflHO BTopoTO peiueHMe e no-ecjaeKTMBHo. B"b3HMKBa B"bnpocvr Tpa6Ba /im 
c/iefl KaTO CMe HanMca/iM ntpBOTO peiueHMe fla ro M3XB"bp/iMM m fla HanMiueM 
cbBceM flpyro peiueHMe. Bcm>hko 3aBMCM ot M3MCKBaHMATa 3a ecfieKTMBHOCT. B 
yc/iOBMeTO Ha 3afla4aTa HHMa npeflnocTaBKM fla cMHTaMe, <-\e me hm noflaflaT 
KaTO Bxofl ctotmum Mera6aMTM. C/ieflOBaTe/iHO peiueHMeTO c pery/iapHMTe 
M3pa3M c"biuo e KopeKTHo m iue hm cBtpiuM pa6oTa. 

3aAana 2: MaTpuua c npocm nuc/ia 

HanMiueTe nporpaMa, kohto npo^MTa ot craHflapTHMfl bxoa ua/io no/io>KMTe/iHO 
4mc/io N m OTne^aTBa ntpBMTe N 2 npocTM 4Mc/ia b KBaflpaTHa MaTpMua c 
pa3MepM N x N. 3an"b/iBaHeTo Ha MaTpMuaTa Tpa6Ba fla craBa no peflOBe ot 

n"bpBM3 KbM nOC/ieflHMS M OT/lflBO HaflflCHO. 

3a6e/ie>KKa: Eaho ecTecTBeHO 4mc/io HapM^aMe npocTo, aKO ha Ma flpyrM 
fle/iMTe/iM ocBeH 1 m ce6e cm. Hmc/ioto 1 He ce c^MTa 3a npocTo. 

npMMepeH Bxofl: 



2 3 4 



npMMepeH M3xofl: 
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HaMupaHe Ha noflxoflfliuja Mflea 3a peiueHMe 

MoweM fla peiuMM 3afla4aTa, KaTO c noMOurra Ha flBa B/ioxeHM uMhCb/ia 
OTne^aTaMe peflOBeTe m KO/iOHMTe Ha pe3y/iTaTHaTa MaTpnua. 3a BceKM HenH 
e/ieMeHT me M3B/iM4aMe m OTne^aTBaMe nopeflHOTO npocTO <-\v\cno. 

Pa36nBaHe Ha 3aflanaTa Ha nofl3aflaHM 

Tpa6Ba fla peiuuM noHe flBe nofl3afla4M - HaMnpaHe Ha nopeflHOTO npocTO 
4Mc/io m OTne^aTBaHe Ha MaTpnuaTa. OTne^aTBaHeTo Ha MaTpnuaTa MoweM fla 
HanpaBMM flupeKTHo, ho 3a HaMnpaHeTO Ha nopeflHOTo npocTO >-mc.no, me 

Tpa6Ba fla nOMMC/IMM Ma/1K0. MO>Ke 6M Hafi-MHTyMTMBHMflT Ha4MH, KOMTO HM 

MflBa HayM 3a TOBa e 3ano4BaMKM ot npeflxoflHOTO HaMepeHo npocTO 4mc/io, 
fla npoBepaBaMe bcako cneflBamo fla/iM e npocTO m b m o m e HTa , b komto TOBa 
ce OKaxe McmHa, fla ro BtpHeM KaTO pe3y/iTaT. TaKa Ha xopM30HTa ce 
noflBHBa oiue eflHa nofl3afla4a - npoBepKa fla/iM flafleHO mmc/io e npocro. 

npoBepKa Ha nnema 

HaiuaTa Mflea 3a peiueHMe Ha 3afla4aTa flMpeKTHO no/iynaBa TbpceHMfl b 
yc/ioBMeTO pe3y/iTaT. Pa3nMCBaMe 1-2 npMMepa Ha xapTMa m ce y6e>KflaBaMe, 
ne pa6oTM. 

fla noMnc/iMM 3a CTpyKTypHTe ot flaHHM 

B T33M 3afla4a ce no/i3Ba eflHa eflMHCTBeHa cTpyKTypa ot flaHHM - MaTpMuaTa. 
EcTecTBeHO e fla no/i3BaMe flByMepeH MacMB. 

fla noMnc/iMM 3a e4>eKTHBHOCTTa 

noHexe M3xofl"bT e Ha K0H30/iaTa, npM oco6eHO ro/ieMM MaTpMUM (npMMepHO 
1000 x 1000) pe3y/iTarbT H^Ma fla MO>xe fla ce BM3ya/iM3Mpa flo6pe. ToBa 
03Ha4aBa, 4e 3afla4aTa Tpa6Ba fla ce peiuM 3a pa3yMH0 ro/ieMM MaTpMUM, ho 
He npeKa/ieHO ro/ieMM, npMMepHO 3a N < 200. npM HawMfl a/iropMTbM npM 
N=200 me Tpa6Ba fla HaMepMM n"bpBMTe 40 000 npocTM 4Mc/ia, KoeTO He 6m 
Tpa6Ba.no fla e 6aBHO. 

CrbnKa 1 - FlpoBepKa fla/in AafleHO h nc.no e npocTO 

3a npoBepKaTa fla/iM flafleHO 4mc/io e npocTO, MOweM fla flecjDMHMpaMe MeTOfl 
isPrime (...) . 3a u,enra e flocTarb4HO fla npoBepMM, <-\e to He ce fle/iM 6e3 
ocTaTbK Ha HMKoe ot npeflxo>KflaiflMTe ro 4Mc/ia. 3a fla CMe oiue no-T04HM, 
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fl0CTarb4H0 e fla npoBepuM, 4e to He ce fle/in Ha HMKoe ot 4nc/iaTa Me>K,qy 2 m 
KopeH KBaflpaTeH ot mmc/ioto. ToBa e TaKa, 3amoTO, aKO 4mc/ioto p MMa fle/in- 
ren x, to p = x.y m noHe eflHo ot 41/icnaTa x h y me e no-Ma/iKO m/im paBHo Ha 
KopeH KBaflpaTeH OTp. CneflBa pea/iM3aunfl Ha MeTOfla: 



static boolean isPrime (int number) { 

int maxDivider = (int) Math . sqrt (number) ; 

for (int divider =2; divider <= maxDivider; divider++) { 
if (number % divider == 0) { 
return false; 

} 

} 

return true; 

} 



MoweM fla ce yBepuM, 4e MeTOflvr pa6oTM KopeKTHO, noflaBaMKM My nocneflo- 

BaTe/lHO pa3/lM4HM 4MC/ia, HflKOM OT KOMTO npOCTM, M npOBepflBaMKM B"bpHaTMfl 

pe3y/iTaT. 

Cn»nKa 2 - HaMMpaHe Ha c/ieflBamoTO npocTO hmc/io 

3a HaMnpaHeTO Ha cneflBamoTO npocTO 4Mc.no Mo>KeM fla flecfiMHupaMe MeTOfl, 
komto npneMa KaTO napaMeTbp mmc/io, m Bptiua KaTO pe3y/iTaT rrbpBOTO, no- 
ro/iflMO ot Hero, npocro 4mc/io. 3a npoBepKaTa fla/in 4mc/io e npocTO, me 
i/i3no/i3BaMe MeTOflvr ot npefli/iwHaTa cTbnKa. CneflBa pea/iM3aunflTa Ha 
MeTOfla : 



static int f indNextPrime (int startNumber) { 
int number = startNumber; 
while (! is Prime (number ) ) { 
number ++; 

} 

return number; 

} 



Othobo Tpa6Ba fla M3npo6BaMe MeTOfla noflaBaMKM My hhkojiko mic/ia m 
npoBep^BaMKM, fla/in pe3y/iTaTbT e npaBM/ieH. 

CTbnKa 3 - OTnenaTeaHe Ha MaTpMLjaTa 

C/iefl KaTO flecfiMHupaxMe ropnme MeTOflu, Be^e CMe totobm fla OTne^aTaMe i/i 
ua/iaTa MaTpnua: 

static void printMatrix ( int dimension) { 
int lastPrime = 1; 

for (int row = 0; row < dimension; row++) { 
for (int col = 0; col < dimension; col++) { 
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int nextPrime = fx ndNextPrime ( lastPrime + 1) ; 
System. out .printf ( " %d", nextPrime); 
lastPrime = nextPrime; 

} 

System. out .println () ; 

} 

} 

Cn»nKa 4 - Bxofl ot KOH30/iaTa 

OcTaBa fla ,qo6aBMM B"b3M0>KH0CT 3a npo^nTaHe Ha N ot K0H30/iaTa: 

static int readN() { 

Scanner input = new Scanner ( System . in) ; 
System . out .print ( "N = "); 
int n = input . next Int () ; 
return n; 

} 

public static void main ( String [ ] args) { 

int n = readN( ) ; 
printMatrix (n) ; 

} 



TecTBaHe Ha peiueHueTO 

Cnefl KaTo bcm^ko e totobo, MO>KeM fla npucrbnuM K"bM npoBepKa Ha 
peujeHneTo. 3a ue/ua Mo>KeM fla HaMepuM npuMepHo ntpBUTe 25 npocTM 
4nc/ia m fla npoBepuM M3xofla Ha nporpaMaTa 3a ctomhoctm Ha N ot 1 ao 5. He 
Tpa6Ba fla nponycKaMe cnyqafl 3a N = l, noHe>Ke TOBa e rpaHM^eH cny<-\av\ m 
BepoflTHocTTa 3a flonycHaTa rpewKa npn Hero e 3Ha4MTe/iHo no-ro/iflMa. 

B KOHKpeTHMfl c/iy^aM, npn yc/ioBue <-\e cMe TecTBa/in flo6pe MeTOflMTe Ha 
BCAKa cTbnKa, mokcm fla ce 3aflOBO/iMM v\ c npuMepnTe ot yc/iOBneTo Ha 
3afla4aTa. Eto KaK M3r/ie>Kfla M3xoflvr ot nporpaMaTa 3a ctomhoctm Ha N 
cbOTBeTHO 1, 2, 3 m 4: 
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MoweM fla ce yBepMM, 4e peiueHMeTO Ha 3afla4aTa pa6oTM cpaBHMTe/iHO 6"bp30 
m 3a no-ro/ieMM ctomhoctm Ha N. n pMMepHO npM N=200 He ce ycema HHKaKBO 
3a6aBfl He. 



CneflBa rrb/iHaTa pea/iM3auMfl Ha peiueHMeTO: 



f/iaBa 24. flpuMepHa TeMa ot i/i3ni/iT b HAPC - 8.04.2006 r. 



933 



PrimesMatrix . j ava 



import j ava . util . Scanner ; 

public class PrimesMatrix { 

static boolean isPrime (int number) { 

int maxDivider = (int) Math . sqrt (number) ; 

for (int divider = 2; divider <= maxDivider; divider++) { 
if (number % divider == 0) { 
return false; 

} 

} 

return true; 



static int f indNextPrime (int startNumber) { 
int number = startNumber; 
while (! is Prime (number ) ) { 
number++ ; 

} 

return number; 



static void printMatrix ( int dimension) { 
int lastPrime = 1; 

for (int row = 0; row < dimension; row++) { 
for (int col = 0; col < dimension; col++) { 

int nextPrime = f indNextPrime ( lastPrime + 1); 
System. out .printf ( " %d", nextPrime); 
lastPrime = nextPrime; 

} 

System . out .print In ( ) ; 

} 

} 

static int readN() { 

Scanner input = new Scanner ( System . in) ; 
System. out .print ("N = "); 
int n = input . next Int () ; 
return n; 



public static void main ( String [ ] args) { 

int n = readN( ) ; 
printMatrix (n) ; 

} 

} 
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flucKycMfi 3a npoM3BOflMTe/iHOcira 

Tpa6Ba fla OT6e/ie>KMM, <-\e noco^eHOTO peweHi/ie He Tbpcn npocTMTe 4nc/ia no 
HaM-ecj)eKTMBHMfl Ha^MH. BtnpeKM TOBa, c omefl acHOTaTa Ha M3/io>KeHMeTO v\ 
nopaflu o^aKBaHMfl Ma/i"bK pa3Mep Ha MaTpnuaTa, MO>xeM fla M3no/i3BaMe T03M 
a/iropurbM, 6e3 fla MMaMe npo6/ieMM c npoM3BOflMTe/iHOCTTa. 

Ako Tpa6Ba fla noflo6pnM npoM3BOflMTe/iHOCTTa, MO>KeM fla HaMepuM ntpBUTe 
N 2 qnc/ia c "peiueTO Ha EpaTOcreH" (sieve of Eratosthenes) 6e3 fla npoBepa- 
BaMe fla/in bchko 4mc/io e npocTO flo HaMnpaHe Ha N 2 npocTM 4nc/ia. 

3aAana 3: ApiiTMeTimeH M3pa3 

HanniueTe nporpaMa, kohto M34nc/iflBa cTOMHocira Ha npocT api/iTMeTi/meH M3- 
pa3, cbCTaBeH ot u,env\ 4nc/ia 6e3 3HaK m apMTMeTM4HMTe onepaunn "+" v\ 
Me>Kfly 4nc/iaTa H^Ma MHTepBa/in. 

M3pa3"bT ce 3aflaBa shB (JpopMaT: 



<incjioXonepaijnH>. . .<yncjio> 



flpuMepeH Bxofl: 



1+2-7+2-1+28+2+3-37+22 



flpi/iMepeH M3xofl: 



15 



HaMnpaHe Ha noflxoflsmia Mflea 3a peuieHne 

3a peujaBaHe Ha 3afla4aTa MO>xeM fla M3no/i3BaMe c^aicra, <-\e cfiopMaTa Ha 
M3pa3a e cTpnicreH v\ hm rapaHTupa, <-\e MMaMe noc/ieflOBaTe/iHOCT ot <-\v\cno, 
onepaunfl, othobo 41/icno m t.h. 

TaKa MOxeM fla i^B/ie^eM bcm^km 41/icna y4acTBaifln b M3pa3a, c/iefl TOBa 
BCM4KM onepaTopn i/i HaKpaa fla m34mc/imm cTOMHOCTra Ha M3pa3a, kom6mhm- 
paMKM 4nc/iaTa c onepaTopnTe. 

npoBepKa Ha nnema 

HancTMHa, aKo B3eMeM /imct m xuMMKa/i m M3npo6BaMe noflxofla c hhkojiko 
M3pa3a, no/iynaBaMe BepeH pe3y/iTaT. l~l"bpBOHa L ia.nHO pe3y/iTarbT e paBeH Ha 
ntpBOTO 4Mc/io, a Ha BCHKa c/ieflBamaTa crbnKa flo6aBHMe m/im M3Ba>KflaMe 
c/ieflBaiflOTO 4MC/10 b 3aBMCMM0CT ot TeKymMfl onepaTop. 
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CTpyKTypM OTflaHHM M e4>eKTMBHOCT 

3afla4aTa e npeKa/ieHo npocTa, 3a fla no/i3BaMe cjiokhm cTpyKTypn ot flaHHM. 
Huc/iaTa v\ 3Ha4MTe MoweM fla 3annujeM b MacuB v\nv\ ArrayList. 3a npo6/ieMi/i 

C ec})eKTI/IBHOCTTa He MO>KeM fla rOBOpMM, TbM KaTO BCeKkl 3HaK M BCflKO 4MC/10 

ce o6pa6oTBaT to^ho no BeflH"b>K, T.e. MMaMe /lMHeMHa cjiokhoct Ha a/iropn- 
TbMa. 

Pa36nBaHe Ha 3aflanaTa Ha nofl3aflaHM 

C/iefl KaTO CMe ce y6ep,v\nv\, <-\e MfleaTa pa6oTM Mo>KeM fla npucTbnuM icbM 
pa36nBaHeTO Ha 3afla4aTa Ha nofl3afla4i/i. ntpBaTa nofl3afla4a, kohto me 
Tpa6Ba fla peniMM e M3B/iM4aHeT0 Ha 4nc/iaTa ot M3pa3a. BTopaTa me e 
M3B/iM4aHeT0 Ha onepaTopnTe. HaKpaa me Tpa6Ba fla m34mc/imm cTOMHOcira Ha 
ue/infl M3pa3, M3no/i3BaMKM 4nc/iaTa m onepaTopnTe, komto CMe HaMepn/in. 

Cn»nKa 1 - M3B/iMHaHe Ha Muc/iaTa 

3a M3B/iM4aHe Ha 4nc/iaTa e Heo6xoflMMO fla pa3fle/iMM M3pa3a, KaTO 3a 
pa3fle/iMTe/in M3no/i3BaMe onepaTopnTe. ToBa MO>KeM fla HanpaBMM ziecHO 
4pe3 MeTOfla split (...) Ha K/iaca string. C/iefl TOBa me Tpa6Ba fla npeo6pa- 
3yBaMe no/iyneHi/ifl MacuB ot cmmbo/ihm HM30Be b MacuB ot u,env\ nuc/ia: 



static int[] extractNumbers ( String expression) { 
String [] splitResult = expression . split ("[+-]") ; 

int numbersCount = splitResult . length; 
int[] numbers = new int [numbersCount] ; 

int currentNumber; 

for (int index = 0; index < numbersCount; index++) { 
currentNumber = Integer . parselnt (splitResult [index] ) ; 
numbers [ index] = currentNumber; 

} 

return numbers; 

} 



3a npeo6pa3yBaHeTo Ha cuMBO/iHMTe HM30Be b ue/in 4nc/ia M3no/i3BaMe 
MeTOfla parselnt (...) Ha K/iaca integer. Tom npneMa KaTO napaMeTbp cmmbo- 
nen hm3 m Bptma KaTO pe3y/iTaT ue/io^nc/ieHaTa ctomhoct, npeflCTaBeHa ot 
Hero. 

3amo M3no/i3BaMe MacuB 3a ctxpaHeHne Ha 41/icnaTa? He mokcm /in fla 
i/i3no/i3BaMe cB"bp3aH cni/icbK v\nv\ ArrayList? Pa36npa ce, <-\e MO>KeM, ho b 
c/iy^afl e Hy>KHO eflMHCTBeHo fla ctxpaHM <-\v\cnara v\ c/iefl TOBa fla rn o6xoamm 
npn M34nc/iflBaHeT0 Ha pe3y/iTaTa. Eto 3amo Maci/iBvr hm e Harrb/iHO flocra- 

Tb4eH. 
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ripeflu fla npeMMHeM icbM cneflBamaTa cTbnKa npoBepaBaMe fla/in M3B/iM4aHe- 
to Ha MkicnaTa pa6o™ KopeKTHo: 



public static void main ( String [ ] args) { 
String expression = "1+2-7+2-1+2 8"; 
int[] numbers = extractNumbers (expression) ; 
for (int number : numbers) { 

System. out .printf ( "%s ", number); 

} 

} 



Pe3y/iTaTbT e to^ho TaK"bB, Ka K"b bto Tpa6Ba: 



1 2 7 2 1 28 



npoBepflBaMe m rpaHi/mHi/m c/iy^aM, KoraTO M3pa3"bT ce cbCTOM caMo ot eflHO 
4MC/io 6e3 onepaTopn m ce yBepaBaMe, <-\e v\ tom ce o6pa6oTBa flo6pe. 

CTbnKa 2 - kl3B/iMnaHe Ha onepaTopMTe 

M3B/iM4aHeT0 Ha onepaTopMTe MO>Ke fla HanpaBMM aHa/iorn4Ho Ha M3B/iM4a- 
HeTo Ha 4nc/iaTa, ho KaTO B3eMeM npeflBMfl, <-\e pa3fle/iMTe/i MO>Ke fla e 
nocneflOBaTe/iHOcr ot hhkojiko uncjjpn: 



static String [] extractOperators (String expression) { 

String[] operators = expression . split ("[ 01 2345 67 8 9 ]+") ; 
return operators; 

} 



CneflBa npoBepKa, fla/in MeTOflvr pa6oTM KopeKTHo: 



public static void main ( String [ ] args) { 
String expression = "1+2-7+2-1+2 8"; 
String [] operators = extractOperators (expression) ; 
for (String operator : operators) { 

System . out .printf ("' %s ' ", operator); 

} 

} 



3a6e/ifl3BaMe, 4e b pe3y/iTaTa no/iy^aBaMe eflMH npa3eH hm3, komto e 
M3/iMijjeH: 



I? i ^_ i i_i i ^_ i i_i i _|_ i 



ToBa e TaKa, noHe>Ke Ha rrbpBa no3nunfl BMHarn ctom uncfipa m pa3fle/iflMKM 
HM3a cnpflMO noc/ieflOBaTe/iHOCT ot uncjjpn, no/iynaBaMe npa3Hna hm3 b Hana- 
jioto. Mo>KeM fla pewi/iM ziecHo npo6/ieMa, KaTO npeMaxHeM ntpBua e/ieMeHT 
ot crmcbKa, npeflu fla BtpHeM pe3y/iTaTa: 
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static String [] extractOpera tors (String expression) { 

String [] operators = expression . split ("[ 01 2345 67 8 9 ]+") ; 

int operatorsCount = operators . length; 
if (operatorsCount > 0) { 

operators = Arrays . copyOf Range (operators , 1 , operatorsCount) ; 

} 

return operators; 

} 



npoBepflBaMe othobo pe3y/iTaTa m to3m nvr e KopeicreH. npaBMM npoBepKa v\ 
3a rpaHM4HMfl c/iy^aM, KoraTO M3pa3"bT He cbfltpwa onepaTopn, a ce cbCTon 
caMo ot eflHO <-\v\cno. B to3m c/iy^aM no/iy^aBaMe npa3eH hm3, KoeTo e o^aKBa- 
hoto noBefleHne. 

Cn>nKa 3 - M3MMC/i5iBaHe Ha CTOMHOCTTa Ha M3pa3a 

3a M34nc/iflBaHe Ha cTOMHOCTTa Ha M3pa3a, MO>KeM aa M3no/i3BaMe cjDaKTa, 
4nc/iaTa BMHarn ca c eflHO noBe^e ot onepaTopi/rre i/i c noMourra Ha eflMH 
UMKb/i fla M34MC/1MM CTOMHOCTTa Ha M3pa3a, npi/i yc/iOBi/ie 4e ca HM flafleHM 
cnncbUMTe c Muc/iaTa v\ onepaTopi/rre: 



static int calculateExpression (int [] numbers , String [ ] operators) 

{ 

int result = numbers [0]; 

for (int i = 1; i < numbers . length ; i++) { 
String nextOperator = operators [i - 1]; 
int nextNumber = numbers [i]; 

if (nextOperator .equals ("+") ) { 

result += nextNumber; 
} else if (nextOperator . equals ("-") ) { 

result -= nextNumber; 

} 

} 

return result; 

} 



npoBepsBaMe pa6oTaTa Ha MeTOfla: 



public static void main ( String [ ] args) { 
// Expression: 1+2-3+4 
int[] numbers = { 1, 2, 3, 4 }; 

String [] operators = { "+", "+" }; 

// Expected result: 4 

int result = calculateExpression (numbers , operators); 
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System . out .printf ( "Result is: %s", result); 

} 



Pe3y/iTaTbT e KopeKTeH: 



Result is: 4 



CrbriKa 4 - Bxofl ot KOH30/iaTa 

U4e Tpa6Ba fla flafleM B"b3M0>KH0CT Ha noTpe6nTe/ifl fla B"bBe>Kfla M3pa3: 

static String readExpression ( ) { 

Scanner input = new Scanner ( System . in) ; ; 
System . out .print ( "Enter expression: "); 
String expression = input . nextLine () ; 

return expression; 

} 

Cn>nKa 5 - Cr/io6*iBaHe Ha bcmhkm nacTM b eflHO 1451/10 

OcTaBa hm caMO fla HaKapaMe bcm^ko fla pa6oTM 3aeflHo: 

public static void main ( String [ ] args) { 
String expression = readExpression () ; 

int[] numbers = extractNumbers (expression) ; 
String [] operators = extractOperators (expression) ; 

int result = calculateExpression (numbers, operators); 
System . out .printf ( "%s = %d \n", expression, result); 

} 

TecTBaHe Ha peiueHueTO 

Mo>KeM fla M3no/i3BaMe npuMepa ot yc/iOBneTO Ha 3afla4aTa, npn TecTBaHeTo 
Ha peiueHMeTO. no/iynaBaMe KopeKTeH pe3y/iTaT: 

Enter expression: 1+2-7+2-1+28+2+3-37+22 
1+2-7+2-1+28+2+3-37+22 = 15 



Tpa6Ba fla HanpaBMM oifle hako/iko TecTa c pa3/iM4HM npuMepn, BK/iK)4MTe/iH0 
m c/iy^aflT, KoraTO i/i3pa3vr ce cbCTon caMO ot eflHO <-\v\cno, 3a fla ce yBepuM, 
ne peiueHneTO hm pa6oTM. 

MoweM fla TecTBaMe m npa3eH hm3. He e mhoto hcho TOBa fla/in e KopeKTeH 
Bxofl, ho Mowe fla ro npeflBMflMM 3a BceKM c/iy^aM. Ocbch TOBa He e hcho 
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KaKBO CTaBa, aKO hhkom B"bBe,qe MHTepBa/in b M3pa3a, npi/iMepHO BMecTO "2+3" 
BtBefle "2 + 3". Xy6aBO e fla npeflBMflMM Te3M cuTyaunn. 

flpyro, KoeTO 3a6paBMXMe fla TecTBaMe, e KaKBO craBa npn 4Mc.no, koato He 
ce cb6npa b Tuna int. KaKBO me cTaHe, aKO hm 6"bfle noflafleH M3pa3"bT 

"11111111111111111111111111111+222222222222222222222222222222"? 

flpe6HM nonpaBKM m noBTopHO TecTBaHe 

BhB BCM4KM c/iy^an, KoraTO M3pa3"bT e HeBa/infleH, me ce no/iy-m HHKaKBo 

M3K/lK)4eHMe (Hafi-BepOflTHO NumberFormatException) . fl0CTaTb4H0 e fla npn- 

xBaHeM MSK/iroLieHMflTa m npn HacTbnBaHe Ha MBK/iKj^eHne fla cbo6mi/iM, <-\e e 
BtBefleH rpeiueH M3pa3. C/ieflBa rrb/iHaTa pea/iM3aunfl Ha peiueHMeTO c/iefl 
Ta3M KopeKuna: 



SimpleExpressionEvaluator . java 



import j ava . util . Arrays; 
import j ava . util . Scanner ; 

public class SimpleExpressionEvaluator { 

public static void main ( String [ ] args) { 
String expression = readExpression () ; 
try { 

int[] numbers = extractNumbers (expression) ; 
String [] operators = extractOperators (expression) ; 

int result = cal cula teExpressi on (numbers , operators); 
System . out .printf ( "%s = %d \n", expression, result); 
} catch (Exception ex) { 

System . out .print In ( " Invalid expression ! " ) ; 

} 

} 

private static int[] extractNumbers ( String expression) { 
String [] splitResult = expression . split ("[+-]") ; 

int numbersCount = splitResult . length; 
int[] numbers = new int [numbersCount] ; 

int currentNumber; 

for (int index = 0; index < numbersCount; index++) { 

currentNumber = Integer .parselnt (splitResult [index] ) ; 
numbers [ index] = currentNumber; 

} 

return numbers; 

} 
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private static String [] extractOperators (String expression) { 
String [] operators = expression . split ("[ 012345 67 89 ]+") ; 

int operatorsCount = operators . length; 
if (operatorsCount > 0) { 

operators=Arrays . copyOfRange (operators , 1 , operatorsCount) ; 

} 

return operators; 

} 

private static int calculateExpression (int [ ] numbers, 
String [] operators) { 
int result = numbers [0]; 

for (int i = 1; i < numbers . length; i++) { 
String nextOperator = operators [i - 1] ; 
int nextNumber = numbers [i]; 

if (nextOperator .equals ("+") ) { 

result += nextNumber; 
} else if (nextOperator . equals ("-") ) { 

result -= nextNumber; 

} 

} 

return result; 

} 

private static String readExpression () { 
Scanner input = new Scanner ( System . in) ; 
System. out .print ("Enter expression: "); 
String expression = input . nextLine () ; 

return expression; 

} 

} 



Ynpa>KHeHii5i 

1. PeweTe 3afla4aTa "6poeHe Ha avmi/i b TeKcr", 6e3 aa no/i3BaTe perynapHi/i 

M3pa3M, caMO C eflMH 6ycj)ep (StringBuilder). 

2. Pea/iM3npaMTe no-ecf)eKTMBHO peiueHne Ha 3afla4aTa "MaTpnua c npocm 
4nc/ia" KaTO TbpcuTe npocTMTe 4nc/ia c "peiueTO Ha EpaTOcreH": 
http://en.wikipedia.org/wiki/Sieve of Eratosthenes . 

3. flo6aBeTe noflflp"b>KKa Ha onepaunnTe yM HO>xeHi/ie m ue/io^nc/ieHO fle/ieHne 
b 3afla4aTa "apuTMeTM^eH M3pa3". MMaMTe npeflBMfl, ^e Te ca c no-BucoK 
npnopnTeT ot c"b6npaHeTO m M3Ba>KflaHeTo! 
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4. flo6aBeTe noflflP"b>KKa Ha pea/iHM 4nc/ia, He caMO ue/in. 

5. HanpaBeTe B"b3M0>KHM npecMATaHMflTa c 41/icna, koi/ito He ce cb6npaT b 
cTaHflapTHMTe TunoBe float v\ double, npuMepHO 4nc/ia etc 100 uncjDpn 
npeflu m 200 uncjDpn cnefl fleceTi/mHaTa 3aneTaa. 

6. flo6aBeTe noflflp"b>KKa Ha cko6m b 3afla4aTa "api/iTMen/meH i/i3pa3". 

7. HanniueTe nporpaMa, kohto Ba/influpa apnTMeTM L ieH M3pa3. Hanpi/iMep 
"2*(2.25+5.25)-17/3" e Ba/infleH M3pa3, flOKaTO "*232*-25+(33+a" e 
HeBa/infleH. 

PeujeHiin m yrrbTBaHkm 

1. Mo>KeTe fla 4eTeTe bxoahi/ih c^afi/i cmmbo/i no cmmbo/i. Ako nopeflHi/iflT cmm- 
bo/1 e 6yKBa, ro ,qo6aBflTe K"bM 6ycf>epa, a ara e pa3fle/iMTe/i, aHa/iM3npaTe 
6ycf>epa (tom cbfl"bp>Ka nopeflHaTa flyMa) m cnefl TOBa 3a4MCTBaTe 6y<£epa. 
KoraTO cBtpiuM BxoflHMfl c^afi/i, Tpa6Ba fla aHa/iM3npaTe noc/ieflHaTa flyMa, 
kohto e b 6y<£epa (aKo c^afi/ivr He 3aB"bpiuBa c pa3fle/iMTe/i). M3r/ie>Kfla 
ziecHo m npocro. 

2. noMMc/ieTe ntpBo ko/iko npocTM 4nc/ia bm Tpa6BaT. C/iefl TOBa noMnc/ieTe 
AO KaKBa ctomhoct Tpa6Ba fla nycKaTe peiueTO Ha EpaTOcreH, 3a fla bm 
cTurHaT npocTMTe 4nc/ia 3a 3an"b/iBaHe Ha MaTpnuaTa. MoweTe onuTHO fla 
M3Mnc/iMTe HHKaKBa cfiopMyna. 

3. flocTaTb4HO e fla M3n"b/iHMTe rrbpBO bcm^km yMHOKeHna i/i fle/ieHna, a c/iefl 
tax BCM4KM c"b6npaHna. rioMMc/inxTe nv\ 3a nenenwe Ha Hy/ia? 

4. Pa6oTaTa c pea/iHM 4nc/ia MO>xeTe fla ocurypnTe KaTO pa3peiuMTe M3no/i3- 
BaHeTO Ha cuMBO/ia "." i/i 3aMecTMTe int c double. 

5. Pa3meflaMTe KaK pa6oTM K/iaca BigDecimai v\ HaHeceTe Heo6xofli/iMi/rre 
KopeKunn, 3a fla M3no/i3BaTe T03M K/iac BMecTO Tuna double 3a cbxpaHe- 
Hue Ha 4nc/iaTa i/i MexflMHHMTe pe3y/iTa™ npn npecMHTaHeTO Ha M3pa3a. 

6. MoxeTe fla HanpaBi/rre TaKa: HaMnpaTe rrbpBaTa 3aTBapama CKo6a v\ 
TbpcuTe Ha/iflBO cbOTBeTHaTa v\ OTBapaifla cKo6a. ToBa, KoeTO e b cKo6nTe 
e api/iTMen/meH M3pa3 6e3 cko6m, 3a komto Be^e MMaMe a/iropnTbM 3a 

M34MC/ieHMe Ha CTOMHOCTTa My. MO>KeM fla TO 3aMeCTI/IM C"bC CTOMHOCTTa My. 

noBTapflMe TOBa 3a c/ieflBaiflMTe cko6m flOKaTO cKo6nTe cBtpujaT. HaKpaa 
me MMaMe M3pa3 6e3 cko6m. 

HanpuMep, aKO MMaMe "2*((3+5)*(4-7*2))", me 3aMecTMM "(3+5)" c 8, 
cnefl TOBa "(4-7*2)" c -10. HaKpaa me 3aMecn/iM (8*-10) c -80 v\ me 
CMeTHeM 2*-80, 3a fla no/iy4MM pe3y/iTaTa -160. Tpa6Ba fla npeflBMflMM 
apnTMeTM4HM onepauMM c OTpnuaTe/iHM 4nc/ia, T.e. fla no3Bo/iflBaMe 

4MC/iaTa fla MMaT 3H3K. 

flpyrnaT a/iropnTbM mhoto no-/ieceH. M3no/i3Ba ce creK v\ npeo6pa3yBaHe 
Ha M3pa3a flo "o6paTeH no/icKM 3annc". MoxeTe fla noTbpcuTe b MHTepHeT 

3a cf>pa3aTa "postfix notation" M 3a "shunting yard" algorithm. 
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7. Ako M34nc/iflBaTe M3pa3a c o6paTeH no/icKi/i 3ani/ic, MO>KeTe fla florrb/iHHTe 
a/iropurbMa, TaKa <-\e fla npoBepaBa 3a Ba/ii/iflHOCT Ha i/i3pa3a. flo6aBeTe 
c/ieflHMTe npaBM/ia: KoraTO o^aKBaTe <-\v\cno, a ce noflBM Hemo flpyro, 
M3pa3"bT e HeBa/infleH. KoraTO o^aKBaTe apnTMeTM4Ha onepauna, a ce 
noflBM Heiflo flpyro, M3pa3"bT e HeBa/iMfleH. KoraTO cKo6nTe He cm cbOTBeT- 
CTB3T, me npen"b/iHMTe creKa m/im me ocTaHeTe HaKpaa c HeflOM3npa3HeH 
cTeK. noMMc/ieTe 3a cneuna/iHM c/iynan, npuMepHo "-(2+4)" m flp. 



r/iaea 25. ripiiMepHa 
TeMa ot M3nnT b HAPC - 
11.12.2005 r. 

Abtop 

Teoflop CToeB 
B T33M TeMa... 

B HacTOfliuaTa TeMa me pa3meflaMe yc/iOBMATa v\ me npefl/io>Ki/iM peujeHi/m Ha 
HAKo/iKO npuMepHM 3afla4M ot M3nnT b HAPC, npoBefleH Ha 11.12.2005 r. npn 
peujaBaHeTO Ha 3aflaHMTe me ce npufltp^aMe K"bM cbBeTMTe ot r/iaBaTa "Ka_K 
ga peujaBaMe 3am , -\v\ no nporpaMnpaHe ". 
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3aflana 1: KBaflpaTHa MaTpuua 

no flafleHo 4Mc/io N (B"bBe>Kfla ce ot K/iaBnaTypaTa) fla ce reHepupa m OTne- 
4aTa KBaflpaTHa MaTpnua, cbfltpwama 4nc/iaTa ot 0 flo N 2 -l, pa3no/io>KeHi/i 
KaTO cnnpa/ia, 3ano4Bama ot ueHTbpa Ha MaTpmjaTa v\ flBMwema ce no 
4acoBHMKOBaTa CTpe/iKa, TptrBaMKM b Ha^a/iOTO HaflO/iy (b>k. npuMepnTe). 

npuMepeH pe3y/iTaT npn N=3 m N=4: 

15 | 4 | 5 | 6 

14 3 0 T 

13 2 1 8~ 

12~~M 10~~9~ 



PeiueHue Ha 3aflanaTa 

Ot yc/ioBneTo jiecHO ce BM>Kfla, ne MMaMe nocraBeHa a/iropnTMM4Ha 3afla4a 
(MaKap m c Hero/iflMa c/io>khoct). ToBa e v\ ocHOBHaTa Macr ot peiueHneTO Ha 
3afla4aTa - fla m3mmc/imm noflxoflam a/iropnTbM 3a 3an"b/iBaHe Ha K/ieTKi/rre Ha 
KBaflpaTHa MaTprnja no onucaHna Ha^MH. LLJ,e noKa>KeM Ha MMTaTe/ia TkinkiMHki- 
Te pa3Cb>KfleHMfl Heo6xoflMMM 3a peujaBaHeTO Ha T03M KOHKpeTeH npo6/ieM. 

fla 3ano4HeM c M36opa Ha crpyKTypa OTflaHHM 3a npeflcraBHHe Ha MaTpnuaTa. 
Yflo6HO e fla MMaMe flupeKTeH flocTbn ao BceKM e/ieMem" Ha MaTpnuaTa, 
3aTOBa me ce cnpeM Ha flByMepeH MacuB matrix ot ue/io^nc/ieH Tun. I~lpi/i 
cTapTupaHeTO Ha nporpaMaTa npo^nTaMe ot cTaHflapTHna bxoa pa3MepH0CTTa 
n Ha MaTpnuaTa v\ a MHnuna/insnpaMe no c/ieflHua Ha^MH : 



int [ ] [] matrix = new int[n] [n] ; 



M3MMc/i5iHe Ha Mflea 3a peuieHHe 

BpeMe e fla m3mmc/imm MfleaTa Ha a/iropnTbMa, komto me MMn/ieMeHTupaMe. 
Tpa6Ba fla 3an"b/iHMM MaTpnuaTa c <-\v\cnara ot 0 ao N 2 -l m BeflHara cbo6pa- 
3flBaMe, 4e TOBa Niowe fla cTaHe c noMourra Ha umcb/i, komto Ha bca Ka 
MTepaunfl nocTaBfl eflHO ot 4nc/iaTa b npeflHa3Ha4eHaTa 3a Hero KneTKa Ha 
MaTpnuaTa. TeKymaTa no3nunfl me npeflcraBHMe 4pe3 ue/io^nc/ieHMTe 

npOMeH/lMBM positionX M positionY - flBeTe KOOpflMHaTM Ha n03ML4MflTa. fla 

npneMeM, <-\e 3HaeM Ha^a/iHaTa no3nunfl - Ta3M, Ha kohto Tpa6Ba fla nocTaBMM 
ntpBOTO 4Mc/io. no T03M Ha^MH 3afla4aTa ce CBe>Kfla flo HaMnpaHe Ha mctoa 
3a onpefle/iflHe Ha bca Ka cneflBama no3nunfl, Ha kohto Tpa6Ba fla 6"bfle 
nocTaBeHO 4Mc.no - TOBa e HaiuaTa r/iaBHa nofl3afla4a. 

noflxofl"bT 3a onpefle/iflHe Ha cneflBamaTa no3nunfl cnpaMo TeKymaTa e 
cneflHi/iflT: TbpcuM cTpora 3aK0H0MepH0CT npn cnnpa/iOBMflHOTO flBM>KeHne no 
K/ieTKMTe. 3ano4BaMe ot HaM-04eBMflH0T0 Hemo - flBM>KeHneTO BMHarn e no 



4 


5 


6 


3 


0 


7 


2 


1 


8 
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nocoKa Ha 4acoBHMKOBaTa crpe/iKa, KaTO ntpBOHa^a/iHO nocoKaTa e HaflO/iy. 
flecjjMHupaMe ue/io^nc/ieHa npoMeH/iMBa direction, kohto me noKa3Ba 
TeKyiuaTa nocoKa Ha flBi/iweHMe. Ta3M npoMeH/iMBa me npi/ieMa cto mho cTMTe 0 
(HaflO/iy), 1 (Ha/iflBo), 2 (Harope) m 3 (HaflflCHo). npn cMHHa Ha nocoKaTa Ha 
flBM>KeHne npocTo yBe/iM4aBaMe c eflUHnua cTOMHOCTTa Ha direction v\ fle/iMM 
no MOfly/i 4 (3a fla no/iy^aBaMe caMO ctomhoctm ot 0 flo 3). 

CneflBamaTa CTbnKa npn cbcra b?i hcto Ha a/iropurbMa e fla ycTaHOBMM Kora ce 
cMeHfl nocoKaTa Ha flBM>KeHne (npe3 ko/iko MTepaunn Ha umcb/ia). Ot flBaTa 
npuMepa mokcm fla 3a6e/ie>KMM, <-\e 6poaT Ha MTepaunnTe, npe3 komto ce 
CMeHfl nocoKaTa o6pa3yBa HecTporo pacTfliflkiTe peflnun 1, 1, 2, 2, 2 m 1, 1, 2, 
2, 3, 3, 3. Ako pa3nmueM Ha jimct xapTna no-ro/iflMa MaTpnua ot cbiflna bma 
flCHO BM>KflaMe, <-\e peflnuaTa Ha cm e h MTe Ha nocoKaTa c/ieflBa cbiuaTa cxeMa - 
4nc/iaTa npe3 eflHO HapacTBaT c 1, ioto nocneflHOTO 4Mc.no He HapacTBa. 3a 
MOfle/inpaHeTO Ha TOBa noBefleHne me M3no/i3BaMe npoMeH/iMBMTe 
stepsCount (6poflT Ha MTepaunnTe b TeKymaTa nocoKa), stepPosition 
(HOMeptT Ha nopeflHaTa MTepauna b ra3v\ nocoKa) v\ stepchange (dp/iar, 
noKa3Baifl fla/in Ha TeKymaTa MTepauna Tpa6Ba fla yBe/iM4MM cTOMHOcira Ha 
stepCount). 

npoBepKa Ha nnema 

Cera, HeKa npoBepuM MfleaTa. npo6BaMe Ha N=0. Pa3nncBaMe a/iropnTbMa 
Ha6"bp30 Ha /imct xapTMfl. M3me>Kfla pa6oTM. l~lpo6BaMe 3a N=l. Pa6o™. 
npo6BaMe 3a N=2. Pa6o™. l~lpo6BaMe 3a N=3. Pa6o™. C™ra TO/iKOBa CMe 
npoBepflBa/in. Mo>KeM fla npeMMHeM KbM MMn/ieMeHTauna. 

CTpyKTypM OTflaHHM 14 e4>eKTMBHOCT 

ripn Ta3M 3afla4aTa 3a cTpyKTypnTe ot flaHHM HHMaMe mhoto M36op. MaTpn- 
uaTa me na3MM b flByMepeH MacuB. flpyri/i flaHHM HHMaMe (ocBeH 4nc/ia). C 
edpeKTMBHocTra ha Ma fla MMaMe npo6/ieM, Thv\ KaTO nporpaMaTa me HanpaBM 
TO/iKOBa cTbnKM, ko/ikoto ca e/ieMeHTMTe b MaTpmjaTa, T.e. MMaMe /lMHeMHa 

CJ10>KHOCT. 

Pea/iM3ai4M5i Ha nnema: crbnKa no cn»nKa 

HeKa BMflMM KaK MO>KeM fla pea/iM3npaMe Ta3M Mflea KaTO koa: 



for (int i = 0; i < count; i++) { 
matrix [positionY] [positionX] = i; 

if (stepPosition < stepsCount) { 

stepPosition++ ; 
else { 

stepPosition = 1 ; 

if (stepChange ==1) { 
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stepsCount++ ; 

} 

stepChange = (stepChange +1) % 2; 
direction = (direction + 1) % 4; 

} 

switch (direction) { 

case 0: positionY++; break; 
case 1: positionX--; break; 
case 2 : positionY--; break; 
case 3 : positionX++; break; 

} 

} 



TyK e MOMeHTbT fla OT6e/ie>KMM, 4e e ro/iflMa phakoct fla cbcraBMM thjioto Ha 
noflo6eH u,Micb.n ot ntpBMH nvr, 6e3 fla crpeiunM. Be^e 3HaeM 3a npaBM/iOTO 
fla nuiueM KOfla crbnKa no crbnKa, ho 3a thjioto Ha to3m u,MhCb.n to e TpyflHo 
npn/io>KMMO - HAMaMe flCHo o6oco6eHM nofl3afla4M, komto MoweM fla TecTBaMe 
He3aBMCMMo eflHa ot flpyra. ToBa He 6nBa fla hm npnTecHABa - MoweM fla 
i/i3no/i3BaMe molahmh debugger Ha Eclipse 3a nocrbriKOBO npocneflflBaHe Ha 
i/i3n"b/iHeHi/ieT0 Ha KOfla. no to3m Ha^MH ziecHO me OTKpneM Kbfle e rpewKaTa, 
aKo MMa TaKaBa. 

Cnefl KaTO MMaMe flo6pe M3Mnc/ieHa Mflea Ha a/iropnTbM (flopn fla He cMe 
Han"b/iHO curypHM, Me TaKa HanncaHMAT koa pa6o™ 6e3npo6/ieMHo), ocraBa 
fla flafleM Ha^a/iHn ctomhoctm Ha Bene fledpuHnpaHMTe npoMeH/iMBM m fla 
OTne^aTaMe no/iy^eHaTa c/iefl M3n"b/iHeHneT0 Ha umcb/ia MaTpnua. 

Acho e, 4e 6poflT Ha MTepaunnTe Ha u,MKb.na e tohho N 2 m 3aTOBa MHnuna- 
/iM3npaMe npoMeH/iMBaTa count c Ta3M ctomhoct. Ot flBaTa flafleHM npuMepa m 
HaniMTe co6cTBeHM (HanncaHM Ha /imct) npuMepn onpefle/iflMe Ha^a/iHaTa 
no3Munfl b MaTpnuaTa b 3aBMCMM0CT ot MeTHOcira Ha HeMHaTa pa3MepH0CT: 



int 


positionX = 


n / 2; 






int 


positionY = 


n%2==0?n/2- 


- 1 


n / 2; 



Ha ocTaHa/iMTe npoMeH/iMBM flaBaMe eflH03Ha4H0 c/ieflHMTe ctomhoctm (Be^e 
o6acHMXMe KaKBa e THXHaTa ceMaHTMKa): 



int direction = 0; 
int stepsCount = 1; 
int stepPosition = 0; 
int stepChange = 0 ; 



noc/ieflHaTa nofl3afla4a, kohto Tpa6Ba fla peiuMM, 3a fla MMaMe pa6oTeiua 
nporpaMa, e OTne^aTBaHeTO Ha MaTpMuaTa Ha CTa Hfla pth m a m3xoa. ToBa CTaBa 
HaM-ziecHO c flBa B/io>KeHM uMKt/ia, komto a o6xo>KflaT no peflOBe m Ha BCflKa 
MTepauMfl Ha BvrpeujHMfl u,MKbJi npM/iaraMe noflxoflamoTO dpopMaTMpaHe: 
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for (int i = 0; i < n; i++) { 
for (int j = 0; j < n; j++) { 

System. out .printf ( "%3d ", matrix [i ][ j ]) ; 

} 

System . out .println ( ) ; 



C TOBa M34epnaxMe ocHOBHi/rre cbCTaBHM e/ieMeHTM Ha nporpaMaTa. CneflBa 
n"b/iHMflT M3xofleH KOfl Ha HaujeTO peiueHne: 



MatrixSpiral . java 



import java.util.*; 

public class MatrixSpiral { 

public static void printMatrix (int [ ] [] matrix, int n) { 
for (int i = 0; i < n; i++) { 
for (int j = 0; j < n; j++) { 

System. out .printf ( "%3d ", matrix [i ][ j ]) ; 

} 

System . out .println ( ) ; 

} 

} 

public static void f illMatrix ( int [ ] [] 
int count = n * n; 
int positionX = n / 2; 
int positionY =n%2==0?n/2 
int direction = 0; 
int stepsCount = 1; 
int stepPosition = 0; 
int stepChange = 0; 

for (int i = 0; i < count; i++) { 
matrix [positionY] [positionX] = i; 

if (stepPosition < stepsCount) { 

stepPosition++ ; 
} else { 

stepPosition = 1; 

if (stepChange ==1) { 
stepsCount++ ; 

} 

stepChange = (stepChange +1) % 2; 
direction = (direction + 1) % 4; 

} 



matrix, int n) { 
- 1 : n / 2; 
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switch (direction) { 

case 0: positionY++; break; 
case 1: positionX--; break; 
case 2: positionY--; break; 
case 3: positionX++; break; 

} 

} 

} 

public static void main ( String [ ] args) { 
Scanner input = new Scanner ( System . in) ; 
System. out .print ("N = "); 
int n = input . next Int () ; 

int[] [] matrix = new int[n] [n] ; 

fillMatrix (matrix, n) ; 
pri.ntMatrix(matrix, n) ; 

} 

} 



TecTBaHe Ha peiueHueTO 

C/iefl KaTO CMe MMn/ieMeHTupa/in pewem/ieTo, yMecTHO e fla ro TecrBaNie c 
flOCTarb4eH 6poM ctomhoctm Ha N, 3a fla ce yBepuM, <-\e pa6oTM npaBM/iHO. 
3ano4BaMe c npuMepHMTe ctomhoctm 3 m 4, a noc/ie npoBepaBaMe m 3a 5, 6, 
7, 8, 9, ... Ba>KHO e fla TecTBaMe m 3a rpaHM4HMTe cny<-\av\: 0 m 1. npoBe>KflaMe 
Heo6xoflMMMTe TecTOBe m ce y6e>KflaBaMe, <-\e bcm^ko pa6oTM. B c/iy^aa He e 
yMecTHO fla TecTBaMe 3a ckopoct (npMMepHO c N = 1000), 3amoTo npM ro/iflMo 
N M3xofl"bT e npeKa/ieHO o6eMeH m 3afla4aTa HAMa oco6eH cmmcwi. 

3aflana 2: EpoeHe Ha Ay mm b tckctob 4>aM/i 

flafleH e tckctob dpawn words.txt, komto cbfltpwa hhkojiko flyMM, no eflHa Ha 
pefl. fla ce Harmuje nporpaMa, kohto Ha mm pa 6poa cpemaHMH Ha BCflKa ot 
flafleHMTe flyMM KaTO noflHM3 B"bB dpawna sampie.txt. T/iaBHMTe m Ma/iKMTe 
6yKBM ce c^MTaT 3a eflHa kbm. Pe3y/iTaTbT fla ce 3anMiue b tckctob cfiaM/i c MMe 
result.txt B"bB dpopMaT <nyMa> - <6po& cpemaHna>. 

npMMepeH BxofleH dpav\n words.txt: 



for 

academy 
student 
develop 



npMMepeH BxofleH chafi/i sampie.txt: 
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The National Academy for Software Development is a center for 
professional training for software engineers. The Academy offers 
courses designed to develop practical computer programming 
skills. Students finished the Academy are guaranteed to have a 
job as a software developers. 



npuMepeH pe3y/iTaTeH dpawn resuit.txt: 



for - 3 




academy - 


- 3 


student - 


- 1 


develop - 


- 3 



PeiueHue Ha 3aflanaTa 

B flafleHaTa 3afla4a aKueHTbT e He TO/iKOBa Btpxy a/iropnTbMa 3a HefiHOTO 
pewaBaHeTo, a no-cKopo Btpxy TexHi/mecKaTa pea/iM3aunfl. 3a fla HanmueM 
peiueHMeTO, Tpa6Ba fla cMe flo6pe 3ano3HaTi/i c pa6oTaTa c dpaftnose b Java, 

KaKTO M C OCHOBHMTe OTJyKTypi/l OTflaHHM. 

M3MMc/i5iHe Ha Mflen 3a peuieHMe 

ripn Ta3M 3afla4a MfleaTa 3a peweHi/ie e o^eBUflHa: npo^nTaMe dpawna c 
flyMMTe, c/iefl TOBa MMHaBaMe npe3 TeKCTa v\ 3a bch Ka flyMa b Hero npoBepa- 
BaMe fla/in e ot MHTepecHMTe 3a Hac flyMM v\ yBe/in^aBaMe cbOTBeTHna 6poa4. 
HaMa HMiflo TpyflHO 3a M3Mnc/iaHe. 

npoBepKa Ha nnema 

Mfle^Ta 3a pewaBaHe e TpuBna/iHa, ho Bee naK MO>xeM fla a npoBepuM KaTo 
pa3nmueM Ha /imct xapTna KaKBO me ce no/iy-m 3a npi/iMepHi/ia BxofleH dpawn. 
JlecHO ce y6e>KflaBaMe, <-\e ra3v\ Mflea e npaBM/iHa. 

Pa3fle/i5iMe 3aflanaTa Ha nofl3aflaHM 

ripn pea/iM3aunflTa Ha nporpaMaTa MO>xeM fla OTfle/iMM rpv\ ochobhm crbnKM 
(nofl3afla4n): 

1. ripo^MTaMe cfiaM/ia words.txt v\ ,qo6aBflMe bca Ka flyMa ot Hero K"bM 
cnncbK words (3a ue/iTa M3no/i3BaMe ArrayList pea/iM3aunflTa). 3a 
4eTeHeT0 Ha TeKCTOBM cfiaM/iOBe e yqo6HO fla M3no/i3BaMe K/iaca 
Scanner, komto Be^e noflpo6HO CMe pa3me>Kfla/iM. 

2. 06xo>KflaMe b ui/ihcb/i BCAKa flyMa ot dpawna sampie.txt v\ npoBepaBaMe 
fla/in T9\ cbBnafla c hhkoh flyMa ot cni/icbKa words. 3a 4eTeHeTo Ha 
flyMMTe ot <$av\na othobo M3no/i3BaMe K/iaca scanner, I~lpi/i npoBepKaTa 
nrHopupaMe pa3/iMKaTa Me>Kfly Ma/iKM v\ ro/ieMM 6yKBM. B c/iy^aM Ha 
cbBnafleHne c Be^e flo6aBeHa flyMa yBe/in^aBaMe 6poa Ha cpemaHi/iflTa 
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Ha cbOTBeTHaTa ayMa ot cni/icbKa words. BpoaT Ha cpeiuaHMflTa Ha 
AyMi/rre cbxpaHABaMe b ue/io^nc/ieH MacuB wordsCount, mmato pa3Mep- 
hoct cbBnafla c 6poa Ha ayMi/rre b cni/icbKa words (e/ieMeHTMTe Ha 
MacuBa wordsCount cbBnaflaT no3nunoHHO c e/ieMeHTMTe Ha cni/icbKa 

words). 

3. 3ani/icBaMe pe3y/iTaTa ot TaKa M3B"bpujeHOTo npe6poaBaHe B"bB dpawna 
resuit.txt, cna3BaMKM cfiopMaTa, 3aflaaeH b yc/iOBneTO. 3a oTBapaHe v\ 
nucaHe B"bB dpawna e vao6ho p,a M3no/i3BaMe K/iaca Printstream. 

klMn/ieMeHTai4M5i 

flupeKTHO c/ieflBaMe cTbnKMTe, komto MfleHTucfiMUMpaxMe v\ rn pea/iM3npaMe. 
no/iyLiaBaMe cnep,Hv\n cope koa: 

WordsCounter . j ava 



import java. util . * ; 
import java.io.*; 

public class WordsCounter { 

public static void main ( String [ ] args) 
throws FileNotFoundException { 

ArrayList<String> words = new ArrayList<String> ( ) ; 
Scanner wordsFile = new Scanner (new File("words.txt")); 
while (wordsFile . hasNextLine () ) { 

words . add (wordsFile . nextLine ( ) . toLowerCase ( ) ) ; 

} 

wordsFile.close() ; 

int[] wordsCount = new int [words . size ()] ; 

Scanner sampleFile = new Scanner (new File ( "sample . txt" )) ; 
while (sampleFile . hasNext () ) { 

String sampleWord = sampleFile .next (). toLowerCase () ; 
for (String word : words) { 

if ( sampleWord . contains (word) ) { 

wordsCount [words . indexOf (word) ] ++; 

} 

} 

} 

sampleFile . close () ; 

PrintStream resultFile = new PrintStreamCresult.txt"); 
for (String word : words) { 

resultFile . format ( "%s - %s%n", word, 
wordsCount [words .indexOf (word) ] ) ; 

} 

resultFile . close () ; 
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} 

} 



E4>eKTMBHOCT Ha peiueHkieTO 

MaM noflueHMXMe 3afla4aTa v\ M36"bp3axMe fla HanniueM cope KOfla. Ako ce 
B-bpHeM KtM npenop"bKMTe ot r/iaBaTa " KaK fla pewaBaMe 3am^ no nporpa- 
MnpaHe ", me bmamm, <-\e nponycHaxMe eflHa Ba>KHa cTbnKa: M36op Ha noAxo- 
AflLiiki cTpy KTypn ot flaHHM. HanncaxMe KOfla KaTO no/i3BaxMe ntpBaTa 
B"b3M0>KHa CTpyKTypa ot flaHHM, 3a kohto ce ceTMXMe, ho He noMnc/inxMe fla/in 
MMa no-flo6"bp BapnaHT. 

BpeMe e fla BWbKHeM hakojiko flyMM 3a 6"bp30fleMCTBneTO (ecjDeKTMBHOCTTa) Ha 
HaiueTO peiueHne. B noBe^eTO c/iynan TaKa HanncaHaTa nporpaMa me pa6oTM 
fl0CTaTb4H0 6"bp30 3a ro/iflM Ha6op ot bxoahm flaHHM, KoeTO a npaBM 
npneM/iMBo peiueHne npn HBHBaHe Ha M3nnT. BtnpeKM TOBa e B"b3Mo>KHO fla 

B"b3HM KHe CMTyaUMfl, B KOflTO Cf)aM/l"bT words . txt C"bfl"bp>Ka MHO TO TO/lflM 6pOM 

flyMM (npuMepHo 10 000), KoeTO me flOBefle flo to/iam 6poM e/ieMeHTM Ha 
cnncbKa words. npn4MHaTa fla ce MHTepecyBaMe ot TOBa e MeTOflvr 
indexof (...) , komto M3no/i3BaMe 3a HaMnpaHe Ha MHfleKca Ha flafleHa flyMa. 
HeroBOTo 6"bp30fleMCTBne e o6paTHo nponopunoHa/iHO Ha 6poa Ha e/ieMeHTi/rre 
Ha cnncbKa m b to3m cny-\av\ me MMaMe oce3aeMO 3a6aBHHe npn pa6oTaTa Ha 
nporpaMaTa. HanpuMep npn 10 000 flyMM TbpceHeTO Ha eflHa flyMa me 

M3MCKBa 10 000 CpaBHeHMfl Ha flBOMKM flyMM. TOBa Lfle Ce MSBtpLUM TO/lKOBa 

nvm, ko/ikoto ca flyMMTe b TeKCTa, a Te Mo>Ke fla ca mhoto, fla KaweM 200 
000. ToraBa peiueHMeTo me pa6oTM oce3aeMO 6aBHO. 

MoweM fla peiuMM onucaHna npo6/ieM KaTO M3no/i3BaMe xeiu-Ta6/iML4a bmccto 
ue/io^nc/ieHMfl MacuB wordsCount b ropHMfl KOfl. IHe na3MM b xew Ta6/inuaTa 

KaTO K/lK)40Be BCM4KM flyMM, KOMTO CpeiflaMe B TeKCTa, a KaTO CTOMHOCTM me 

na3MM ko/iko ntTM ce cpema cbOTBeTHaTa flyMa. no T03M Ha^MH ha Ma fla ce 
Ha/iara noc/ieflOBaTe/iHO TbpceHe b cnMCbKa words, 3amoTO xeiu-Ta6/iML4aTa 
mm n/ieMeHTMpa 3Ha4MTe/iH0 no-6"bp30 acouMaTMBHO TbpceHe cpefl cbomtc e/ie- 
MeHTM. MoKeiue fla ce ceTMM 3a TOBa, aKo 6axMe noMMc/iM^M 3a cTpyKTypMTe 
ot flaHHM npeflM fla ce xb^p/imm fla nMiueM cope KOfla. MaM Tpfl6Baiue fla ce 
flOBepMM Ha MeTOflO/iorMATa 3a pewaBaHe Ha 3afla4M, a He fla fleficTBaMe 

K3KT0 CM 3HaeM, Ha/1M? 

HeKa BMflMM noflo6peHMfl no T03M Ha^MH BapMaHT Ha peiueHMeTo: 
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import java. util . * ; 
import java.io.*; 

public class WordsCounter { 

public static void main ( String [ ] args) 
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throws FileNotFoundException { 

ArrayList<String> words = new ArrayList<String> ( ) ; 
Scanner wordsFile = new Scanner (new FileCwords.txt")); 
while (wordsFile . hasNextLine () ) { 

words . add (wordsFile . nextLine ( ) . toLowerCase ( ) ) ; 

} 

wordsFile . close ( ) ; 

Hashtable<String, Integer> wordsCount = 

new Hashtable<String, Integer>(); 
Scanner sampleFile = new Scanner (new File ( "sample . txt" )) ; 
while (sampleFile . hasNext () ) { 

String sampleWord = sampleFile .next (). toLowerCase () ; 
for (String word : words) { 

if ( sampleWord . contains (word) ) { 

if (wordsCount . containsKey (word) ) { 

wordsCount .put (word, wordsCount . get (word) + 1) ; 
} else { 

wordsCount .put (word, 1 ) ; 

} 

} 

} 

} 

sampleFile .close ( ) ; 

PrintStream resultFile = new PrintStreamCresult.txt"); 
for (String word : words) { 

int count = wordsCount . containsKey (word) ? 
wordsCount . get (word) : 0; 

resultFile . format ( "%s - %s%n", word, count) ; 

} 

re suit File. close () ; 

} 

} 



TecTBaHe Ha peiueHueTO 

Pa36npa ce, hcaicro npn BCflKa flpyra 3afla4a, e mhoto Ba>KHO fla TecTBaMe 
peiueHMeTO, KoeTO CMe Hannca/in m e npenop"b4MTe/iHO fla m3mmc/imm cbom 
co6cTBeHM npuMepn ocBeH T03M, komto e flafleH b yc/iOBneTO, m fla ce y6eflMM, 
4e M3X0fl"bT e KopeKTeH. 

Tpa6Ba fla TecTBaMe m rpaHM4HMTe c/iynan: KaKBO CTaBa, aKO eflMHMflT ot 
BxoflHMTe cj)aM/iOBe e npa3eH m/im m flBaTa ca npa3HM? KaKBO CTaBa, aKO b 
flBaTa cf>aM.na MMa caMo no eflHa flyMa? Tpa6Ba fla npoBepuM fla/in Ma/iKM m 
r/iaBHM 6yKBM ce c4MTaT 3a eflHaKBM. 
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HaKpaa Tpa6Ba fla TecraaMe 3a ckopoct. 3a u,ema c Ma/iKO copy/paste npaBMM 
cnncbK ot 10 000 flyMM B"bB dpawna words.txt m KonnpaMe TeKCTa ot chafi/ia 
sampie.txt fl0CTaTb4H0 Ha 6poM nvm, 3a fla flOCTurHe flo 5-10 MB. CrapTM- 
paMe m ce ywewflaBaMe, <-\e MMaMe npo6/ieM. HaKaMe MMHyTa-flBe, ho nporpa- 
MaTa He 3aB"bpiuBa. Heiuo He e Hapefl. 

"TbpceHe Ha npo6/ieMa c 6i>p30a6mctbm6to 

Ako nycHeM nporpaMaTa npe3 fle6"brepa, me ce 3a6e/ie>KMM, 4e MMaMe mhoto 
r/iynaBa rpewKa b c/ieflHMfl cfiparMeHT koa: 



while (sampleFile . hasNext ( ) ) { 

String sampleWord = sampleFile .next (). toLowerCase () ; 
for (String word : words) { 

if ( sampleWord . contains (word) ) { 

if ( wordsCount . containsKey (word) ) { 

wordsCount .put (word, wordsCount . get (word) + 1) ; 
} else { 

wordsCount .put (word, 1); 

} 

} 

} 

} 



Bn>Kfla ce, 4e aKO MMaMe 10 000 flyMM b MacuBa words v\ 100 000 flyMM, komto 
npo4MTaMe eflHa no eflHa, 3a BCflKa otthx me o6xoamm b^b for-uMKb/i Haujua 
MacuB m TOBa npaBM 10 000 * 100 000 onepaunn, komto oTHeMaT flocra 
BpeMe. KaKfla onpaBMM npo6/ieMa? 

OnpaB5iHe Ha npo6/ieMa c 6i>p30a6mctbm6to 

3a fla pa6oTM KopeKTHo nporpaMaTa o^eBMflHO Tpa6Ba fla npeMMHeM noHe 
npe3 BeflHi3>K npe3 ue/ina TeKCT. Ako He nper/ieflaMe ue/ina TeKCT MMa 
onacHOCT fla He npe6ponM hakoa ot flyMMTe. C/ieflOBaTe/iHO Tpa6Ba fla TbpcuM 
ycKopeHne Ha KOfla, komto o6pa6oTBa BCflKa ot flyMMTe. B TeKymaTa MMn/ie- 
MeHTaunfl ce bt^ptm uMKb/i ao 6poa flyMM, komto 6pomm m aKO Te ca mhoto, 
TO3M unK"b/i 3a6aBfl 4yBCTBMTe/iHo nporpaMaTa. 

HflBa hm MfleaTa fla 3aMeHMM uMKb/ia no flyMMTe, komto 6ponM c Heiflo no- 

6"bp30. fla/lM e B"b3M0>KH0? fla nOMMC/IMM 3aifl0 B"bpTMM T03M UMKb/1. B"bpTMM 

ro, 3a fla bmamm fla/in flyMaTa, kohto CMe npo^e/in ot TeKCTa e cpefl Haujua 
cnncbK ot flyMM, 3a komto 6poMM ko/iko n"bTM ce cpemaT. Pea/iHO hm Tpa6Ba 
6"bp30 TbpceHe b mhokcctbo ot flyMM. 3a u,enra Mo>Ke fla ce no/i3Ba mjim 

HashSet M/1M HashMap, Ha/1M? fla CM npMnOMHMM CTpyKTypMTe OT flaHHM 

MHO>KecTBo m xeiu-Ta6/iML4a. npM tax MO>Ke fla ce pea/iM3Mpa M3KnK34MTe/iHO 
6"bp30 TbpceHe flopM aKO e/ieMeHTMTe ca orpoMeH 6poM. 

H3BOfl"bT e, 4e flo MOMeHTa crpeiuMXMe Ha hako/iko ntTM ot npM6"bp3BaHe. Ako 
6flXMe noMMc/iM/iM 3a ctp y KTy p MTe ot flaHHM m 3a ecfieKTMBHOcrra npeflM fla 
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Hani/iLueM KOfla, maxMe fla cm cnecTMM mhoto BpeMe m nucaHe. HeKa cera 
nonpaBMM rpeujKaTa. XpyMBa hm cneflHaTa v\p,en: 

1. n pa bum cm xeiu-Ta6/iML4a v\ b Hea 3ani/icBaMe KaTo K/iK)40Be bcm^km avmi/i 
ot dpawna words.txt. KaTO ctomhoct b Te3M K/iic-iOBe 3anncBaMe 
4MC/10T0 0. ToBa e 6poaT cpeiuaHMfl Ha BCflKa flyMa b TeKcra b Ha^a/iHMfl 
MOMeHT, npeflu fla CMe 3ano4Ha/in fla ro cKaHnpaMe. 

2. CKaHnpaMe TeKCTa flyMa no flyMa v\ TbpcuM BCflKa ot tax b xew- 
Ta6/inuaTa. ToBa e 6"bp3a onepauna (rbpceHe b xeuj-Ta6.ni<ma no k/ikjh). 
Ako HaMepuM flyMaTa, yBe/in^aBaMe c 1 cTOMHOcira b cbOTBeTHna k/ik)4. 
TaKa cm ocurypaBaMe, <-\e bchko cpemaHe ce OT6e/ifl3Ba v\ HaKpaa 3a 
BCAKa flyMa me no/iynuM 6poa Ha cpeiflaHMATa v\. 

3. HaKpaa cKaHnpaMe flyMMTe ot 4)aM/ia words.txt v\ 3a BcaKa TbpcuM b 
xeiu-Ta6/iML4aTa ko/iko nv™ ce cpema BTeKcra. 

C HOBMfl a/iropnTbM npn o6pa6oTKaTa Ha BCflKa flyMa ot TeKCTa MMaMe no 
eflHO TbpceHe b xeiu-Ta6/iML4a v\ HHMaMe npeTbpcBaHe Ha MacuB, KoeTo e 
mhoto 6aBHa onepaui/m. Eto KaK M3me>Kfla hobma a/iropnTbM: 
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import java.util.*; 
import java.io.*; 

public class FastWordsCounter { 

public static void main ( String [ ] args) 
throws FileNotFoundException { 

ArrayList<String> words = new ArrayList<String> ( ) ; 
Hashtable<String, Integer> wordsCount = 

new Hashtable<String, Integer>(); 
Scanner wordsFile = new Scanner (new FileCwords.txt")); 
while (wordsFile . hasNextLine () ) { 

String word = wordsFile . nextLine ( ) . toLowerCase () ; 

words . add (word) ; 

wordsCount .put (word, 0); 

} 

wordsFile . close ( ) ; 

Scanner sampleFile = new Scanner (new File ( "sample . txt" )) ; 
while (sampleFile . hasNext () ) { 

String word = sampleFile .next (). toLowerCase () ; 

Integer count = wordsCount . get (word) ; 

if (count != null) { 

wordsCount .put (word, count + 1 ) ; 

} 

} 

sampleFile .close ( ) ; 
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PrintStream resultFile = new PrintStreamCresult.txt"); 
for (String word : words) { 

int count = wordsCount . get (word) ; 

resultFile . format ( "%s - %s%n", word, count); 

} 

re suit File. close () ; 

} 

} 



FIOBTOpHO T6CTB3H6 Ha npo6/ieMa C 6l»p30fleMCTBMeTO 

OcTaBa fla TecTBaMe hobma a/iropurbM: fla/in e KopeicreH v\ fla/in pa6oTM 
6"bp30. fla/in e KopeKTeH necno Mo>KeM fla npoBepuM c npi/iMepi/rre, c komto 
CMe TecTBa/in v\ npefln. fla/iM pa6o™ 6"bp30 MO>KeM fla TecTBaMe c ro/ieMi/m 
npuMep (10 000 flyMM m 10 MB Te kct) . Btpao ce y6e>KflaBaMe, <-\e to3m nvr 
flopn npn ro/ieMM o6eMM TeKCTOBe nporpaMaTa pa6oTM 6"bp30. flopw nycKaMe 
20 000 flyMM m 100 MB (})aM.n, 3a fla bmamm fla/in me pa6oTM. YBepaBaMe ce, 
ne flopn m npn TaK"bB o6eM flaHHM nporpaMaTa pa6oTM cra6miHO v\ c npi/ieM- 
/lMBa ckopoct (20-30 ceKyHflu Ha KOMniOTbp ot 2008 r.). 

3aflana 3: ymi/iiiiije 

B eflHO y4M/inifle y^aT y<-\eHv\u,v\, komto ca pa3fle/ieHM b y4e6HM rpyni/i. Ha 
BCflKa rpyna npenoflaBa eflMH y-n/rre/i. 

3a y^eHMUMTe ce na3M cneflHaTa MHcfiopMauMfl: MMe v\ cfiaMmii/ifl. 

3a BCflKa rpyna ce na3M cneflHaTa MHcfiopMauMfl: HanMeHOBaHne m cnncbK Ha 
y 4 e h ki L4 MTe . 

3a BceKM y-n/rre/i ce na3M c/ieflHaTa nHcfiopMauMfl: MMe, cfiaMM/iMfl v\ cni/icbK ot 
rpyni/rre, Ha komto npenoflaBa. Efli/m y<-\v\ren Mowe fla npenoflaBa Ha noBe^e 
ot eflHa rpyna. 

3a y^M/inifleTo ce na3M c/ieflHaTa MHcfiopMauMfl: Ha m Me ho Ba Hue, cnnctK Ha 
y4MTe/iMTe, cnnctK Ha rpyni/rre, cni/icbK Ha y^eHnunTe. 

1. fla ce npoeKTupa cbBKynHOcr ot K/iacoBe c Bp"b3KM Me>Kfly tax, komto 
MOfle/inpaT yHM/inifleTO. 

2. fla ce pea/iM3npaT MeTOflu 3a flo6aBHHe Ha ymiTe/i, 3a flo6aBHHe Ha 
rpyna m 3a flo6aBHHe Ha y^eHMK. CnncbUMTe MoraT fla ce npeflcraBHT 

4pe3 MaCMBM M/1M Mpe3 CnMC"b4HM crpyKTypi/i. 

3. fla ce pea/iM3npa MeTOfl 3a oTne^aTBaHe Ha MHcfiopMaui/m 3a flafleH 
ymrre/i: MMe, cfiaMM/iMfl, cni/icbK Ha rpyni/rre, Ha komto npenoflaBa, v\ 
cnncbK Ha y^eHMUMTe ot bca Ka orre3v\ rpynn. 

4. fla ce Hanniue npuMepHa TecTOBa nporpaMa, kohto fleMOHCTpupa 
pa6oTaTa Ha pea/in3npaHMTe K/iacoBe v\ MeTOflu. 
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ripuMep: 

y^n/iume "CBo6ofla". y^MTe/in: flMMMTbp TeoprneB, XpucTMHa HnKO/iOBa. 

Tpyna "aHr/inMCKM e3MK": MBaH neTpoB, Bacn/i ToflopoB, Enena MuxaM/iOBa, 
PaflOc/iaB TeoprneB, Mmieina CrecfiaHOBa, y<-\v\Ten XpucTMHa HnKO/iOBa. 

Tpyna "(JppeHCKM e3MK": neTbp neTpoB, Bacn/i Bacn/ieB, y4MTe/i XpucTMHa 
HnKO/iOBa. 

Tpyna "i/m<JpopMaTMKa " : Mn/iKa Ko/ieBa, TleHMO ToweB, MBa BopucoBa, Mmieina 
MBaHOBa, XpucTO ToflopoB, Y<-\v\ren fluMMTbp TeoprneB. 

PeiueHMe Ha 3aflanaTa 

ToBa e flo6"bp npuMep 3a 3afla4a, <-\v\9\to u,en e fla TecTBa yMeHneTO Ha 
KaHflMflaTMTe, HBHBamM ce Ha M3nnTa fla M3no/i3BaT OOTI 3a MOfle/inpaHe Ha 
3afla4M ot pea/iHua cbht. LU,e MOfle/inpaMe npeflMeTHaTa 06/iacT KaTO flecjDMHM- 
paMe B3ai/IMH0 CB"bp3aHMTe K/iacOBe Student, Group, Teacher M School. 3a fla 
6"bfle M3Ufl/io M3n"b/iHeHo yc/iOBneTO Ha 3afla4aTa me MMaMe Hy>K,qa m ot K/iac 
SchooiTest, komto fleMOHCTpupa pa6oTaTa Ha flecjDMHupaHUTe ot Hac K/iacoBe 

M MeTOflM. 

M3MMc/i5iHe Ha Mflefi 3a peuieHMe 

B Ta3M 3afla4a HHMa hmujo 3a M3Mnc/iflHe. He e a/iropnTMi/i L iHa m b Hea ha Ma 
KaKBO TO/iKOBa fla mmc/imm. Tpa6Ba 3a BceKM o6eKT ot onucaHMTe b yc/iOBneTo 
Ha 3afla4aTa (cTyfleHTM, y<-\v\Tenv\, y^eHnun, y<-\v\nv\iu,e m t.h.) fla flecjDMHupaMe 
no eflMH K/iac m c/iefl TOBa b to3m K/iac fla flecjDMHupaMe cBOMCTBa, komto ro 
onucBaT i/i flekicTBMfl, komto tom Mowe fla HanpaBM. ToBa e bcm>hko. 

Pa3fle/i5iMe 3aflanaTa Ha nofl3aflaHM 

MMn/ieMeHTauMATa Ha BceKM eflMH ot K/iacoBeTe mokcm fla pa3me>KflaMe KaTO 
nofl3afla4a Ha flafleHaTa: 

K/iac 3a cTyfleHTMTe - student 

K/iac 3a rpynMTe - Group 

K/iac 3a y4MTe/lMTe - Teacher 

K/iac 3a y4M/iMifleT0 - School 

K/iac 3a TecTBaHe Ha ocTaHa/iMTe K/iacoBe c npMMepHM flaHHM - 
SchooiTest 

llMn/ieMeHTMpaHe: crbiiKa no crbriKa 

Yfla^HO e fla 3ano4HeM pea/iM3auMflTa c K/iaca student, TbM KaTO ot yc/io- 
BMeTo Ha 3afla4aTa ziecHo ce BM>Kfla, <-\e tom He 3aBMCM ot ocTaHa/iMTe tpm. 
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K/iaci>T Student 

B flecfiMHMUMflTa MMaMe caMo flBe no/ieTa, npeflCTaB/iflBaiun MMe v\ cfiaMM/iMfl Ha 
yneHMKa m MeTOfl getName(), komto Bp"bma hm3 c MMeTo Ha yneHMKa. 
flecfiMHMpaMe ro no c/ieflHua Ha^MH : 



Student. java 



public class Student { 

private String firstName; 
private String lastName; 

public Student (String firstName, String lastName) { 
this . firstName = firstName; 
this . lastName = lastName; 

} 

public String getNameO { 

return this . firstName + " " + this . lastName ; 

} 

} 



K/iacbT Group 

C/ieflBaiunflT K/iac, komto flecfiMHupaMe e Group. M36npaMe Hero, 3amoTO b 
flecfiMHMUMflTa My ce Ha/iara aa M3no/i3BaMe eflMHCTBeHo K/iaca student. 
no/ieTaTa, komto me aecfiMHMpaMe npeflcraB/iflBaT MMe Ha rpynaTa v\ cnnctK c 
yneHMun, komto noceiuaBaT rpynaTa. 3a pea/iM3aunflTa Ha cnnctKa c y^eHnun 
me M3no/l3BaMe K/iaca ArrayList. K/iacvr me MMa MeTOflM getNameO m 
getstudents () , komto M3B/iM4aT cTOMHOCTMTe Ha flBeTe no/ieTa. flo6aBAMe 

Oiue flBa MeTOfla, KOMTO HM Tpfl6BaT - addStudent(...) M printStudents (...) . 
MeTOflvr addStudent (...) flo6aBfl o6eKT ot TMn Student KbM cnMCbKa 
students, a MeTOflvr printStudents (...) oTne^aTBa MMeTo Ha rpynaTa m 
MMeHaTa Ha y^eHMUMTe b Hea. HeKa cera bmamm ua/iaTa pea/iM3auMfl Ha 
K/iaca: 



Group. java 



import j ava . util .ArrayList ; 
import j ava . io . PrintStream; 

public class Group { 

private String name; 

private ArrayList<Student> students; 

public Group (String name) { 
this. name = name; 

this . students = new ArrayList<Student> ( ) ; 



958 BtBefleHne b nporpaMnpaHeTO c Java 



} 

public String getNameO { 
return this. name; 

} 

public ArrayList<Student> getStudents ( ) { 
return this . students ; 

} 

public void addStudent (Student student) { 
students .add (student) ; 

} 

public void printStudents ( PrintStream output) { 
output .printf ( "Group name: %s%n", this. name); 
output .printf ( "Students in group :%n"), • 
for (Student student : this . students) { 

output .printf ( " Name: %s%n", student . getName ()) ; 

} 

} 

} 



K/iacbT Teacher 

HeKa cera flecfiMHupaMe K/iaca Teacher, komto M3no/i3Ba K/iaca Group. 

HeroBMTe no/ieTa ca MMe, cfiaMM/iMfl v\ crmcbK c rpynn. Tom MMa MeTOflu 

addGroup (...) M printGroups (...) , aHa/10rM4HM Ha Te3M B K/iaca Group. 

MeTOfltT printGroups (...) OTne^aTBa MMeTO Ha y<-\v\Tenn v\ M3BMKBa MeTOfla 
printStudents (...) Ha BCflKa rpyna ot cnncbKa c rpynn: 



Teacher. java 



import j ava . util . ArrayList ; 
import j ava . io . PrintStream; 

public class Teacher { 

private String firstName; 
private String lastName; 
private ArrayList<Group> groups; 

public Teacher (String firstName, String lastName) { 
this . firstName = firstName; 
this . lastName = lastName; 
this. groups = new ArrayList<Group> ( ) ; 

} 

public void addGroup (Group group) { 
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this . groups . add (group) ; 

} 

public void printGroups ( PrintStream output) { 

output .printf ( "Teacher name: %s %s%n", this . f irstName, 

this . las tName) ; 
output .printf ( "Groups of teacher : %n" ) ; 
for (Group group : this. groups) { 

group . printStudents (output) ; 

} 

} 

} 



K/iacttT School 

3aB"bpiuBaMe o6eKTHi/m MOfle/i c flecfiMHMUMflTa Ha K/iaca School, komto M3no/i- 
3Ba BCM4KM Be^e flecfiMHupaHM K/iacoBe. rio/ieTaTa My ca MMe, cni/icbK c 
y4MTe/in, cnncbK c rpynn m crmcbK c yMemmki. MeTOflMTe getNameO v\ 
getTeachers () M3no/i3BaMe 3a M3B/iM4aHe Ha Hy>KHMTe flaHHM. flecfiMHMpaMe 
MeTOflM addTeacher (...) M addGroup (...) 3a fl06aBflHe Ha CbOTBeTHklTe o6eKTM. 
3a yflo6cTBo npn c"b3flaBaHeT0 Ha o6eKTi/rre, b MeTOfla addGroup (...) MMn/ie- 
MeHTupaMe cneflHaTa cJjyHKUMOHa/iHOCT: ocBeH Ao6aBHHeTO Ha caNiaTa rpyna 
KaTO o6eKT, flo6aBAMe icbM crmcbKa c y^eHnun v\ y^eHnunTe, komto nonaaaT b 
Ta3M rpyna (ho Bee ome He ca flo6aBeHM b cnncbKa Ha y^minmeTo). Eto m 
ue/infl KOfl Ha K/iaca: 



School . j ava 



import j ava . util . ArrayList ; 

public class School { 

private String name; 

private ArrayList<Teacher> teachers; 
private ArrayList<Group> groups; 
private ArrayList<Student> students; 

public School ( String name) { 
this. name = name; 

this . teachers = new ArrayList<Teacher> ( ) ; 
this. groups = new ArrayList<Group> ( ) ; 
this . students = new ArrayList<Student> ( ) ; 

} 

public String getNameO { 
return name; 

} 

public ArrayList<Teacher> getTeachers ( ) { 
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return this . teachers ; 

} 

public void addTeacher (Teacher teacher) { 
teachers . add (teacher) ; 

} 

public void addGroup (Group group) { 
groups . add (group) ; 

for (Student student : group . getStudents () ) { 
if ( ! this .students . contains (student) ) { 
this . students . add ( student) ; 

} 

} 

} 

} 



K/iacbT TestSchool 

CneflBa pea/iM3aunflTa Ha K/iaca SchooiTest, komto MMa 3a u,en p,a fleMOH- 
CTpupa K/iacoBeTe v\ MeTOflMTe, komto flecj)MHMpaxMe. ToBa e v\ HawaTa 
noc/ieflHa nofl3afla4a - c Hea peiueHMeTO e saBtpiueHO. 3a fleMOHCTpaunaTa 
M3no/i3BaMe flaHHMTe ot npuMepa b yc/iOBneTo: 



SchooiTest . j ava 



public class SchooiTest { 

public static void addObjectsToSchool (School school) { 
Teacher teacherGeorgiev = new Teacher ( "flMMMTtp", 
"reoprweB" ) ; 

Teacher teacherNikolova = new Teacher ( "XpucTMHa" , 
"HMKOJioBa" ) ; 

school .addTeacher (teacherGeorgiev) ; 
school . addTeacher ( teacherNikolova) ; 

// Add the English group 

Group groupEnglish = new Group (" aHrjiMMCKM e3MK") ; 
groupEnglish . addStudent (new Student ( "MBaH" , "IleTpoB")); 
groupEnglish . addStudent (new Student ( "BacMji" , "Toaopob" ) ) ; 
groupEnglish . addStudent (new Student ( "EjieHa" , "MMxaMjioBa" ) ) ; 
groupEnglish . addStudent (new Student ( "PanocjiaB" , 

"reoprneB" ) ) ; 
groupEnglish . addStudent (new Student ( "MwjieHa" , 

"CTe$aHOBa") ) ; 

groupEnglish . addStudent (new Student ( "MBaH" , "IleTpoB")); 

school .addGroup (groupEnglish) ; 
teacherNikolova . addGroup (groupEnglish) ; 



f/iaBa 25. flpuMepHa TeMa ot i/i3ni/iT b HAPC - 11.12.2005 r. 961 



/ / Add the French group 

Group groupFrench = new Group ( "$peHCKn e 3mk " ) / 
groupFrench . addStudent (new Student ( "IleT r bp" , "IleTpoB")); 
groupFrench . addStudent (new Student ( "BacMji" , "BacMjieB") ) ; 

school . addGroup (groupFrench) ; 
teacherNikolova . addGroup (groupFrench) ; 

// Add the Informatics group 

Group grouplnf ormatics = new Group ( "MHiJjopMaTMKa" ) ; 
grouplnf ormatics .addStudent (new Student ( "MwjiKa", 
"KojieBa" ) ) ; 

grouplnf ormatics . addStudent (new Student ( "ITeHyo " , "ToineB")) ; 
grouplnf ormatics .addStudent (new Student ( "MBa", 

"BopMCOBa" ) ) ; 
grouplnf ormatics . addStudent (new Student ( "MnjieHa" , 

"MBaHOBa") ) ; 

grouplnf ormatics . addStudent (new Student ( "XpncTo" , 
"ToflopoB") ) ; 

school .addGroup ( grouplnf ormatics ) ; 
teacherGeorgiev . addGroup (grouplnformatics) ; 

} 

public static void main ( String [ ] args) { 
School school = new School (" CBoSona" ) ; 

addObj ectsToSchool (school) ; 

for (Teacher teacher : school . getTeachers () ) { 
teacher . printGroups ( System . out) ; 
System . out .print In ( ) ; 

} 

} 

} 



M3n"b/iHflBaMe nporpaMaTa m no/iy^aBaMe o^aKBaHMfl pe3y/iTaT: 



Teacher 


name : Jmmmtip reoprneB 


Groups 


of teacher: 


Group name : HH$opMaTMKa 


Students in group: 


Name : 


MMjiKa KojieBa 


Name : 


nemo TomeB 


Name : 


PlBa BopMCOBa 


Name : 


MnjieHa MBaHOBa 


Name : 


Xpmcto TonopoB 
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Teacher name: XpucTMHa HMKOJioBa 
Groups of teacher: 
Group name : aHrjiMMCKM e3MK 
Students in group: 

Name: PfeaH IleTpoB 

Name: Bacwji ToflopoB 

Name: EjieHa MwxaiinoBa 

Name: PaflOcnaB reoprweB 

Name: MwjreHa CTe$aHOBa 

Name: PfeaH IleTpoB 
Group name : $peHCKM e3MK 
Students in group: 

Name: rieTtp IleTpoB 

Name: Bacwji BacwjieB 



Pa36npa ce, b pea/iHua >kmbot nporpaMi/rre He TptrBaT ot nptB n"bT, ho b Ta3M 
3afla4a rpeiuKMTe, komto MoweTe fla flonycHeTe, ca TpuBna/iHM v\ ha Ma cMi/icb/i 
fla rn flucKyTupaMe. Bcm^ko e B"bnpoc Ha HanncBaHe (aKO no3HaBaTe pa6oTaTa 
c K/iacoBe m o6eKTHo-opneHTnpaHOTO nporpaMi/ipaHe KaTO ua/io). 



TecTBaHe Ha peiueHMeTO 

OcTaBa, KaKTO npn BCflKa 3afla4a, fla TecTBaMe fla/in peiueHMeTO pa6oTM 
npaBM/iHO. Hue Be^e ro HanpaBi/ixMe. Mo>xe fla HanpaBMM i/i hakojiko TecTa c 
rpaHM4HM flaHHM, npuMepHO rpyna 6e3 cTyfleHTM, npa3H0 y<-\v\nv\iu,e v\ t.h. 
TecTOBe 3a 6"bp30fleMCTBne ha Ma fla npaBMM, 3aifl0T0 3afla4aTa MMa Hen34nc- 
/lMTe/ieH xapaKTep. ToBa e bcm^ko. 



Ynpa>KHeHM5i 



HanniueTe nporpaMa, kohto OTne^aTBa cnnpa/iHa KBaflpaTHa MaTpnua, 
3ano4BaMKi/i ot 4mc/ioto 1 b ropHMfl fleceH "brb/i v\ flBuxeMKM ce no 
4acoBHMKOBaTa cTpe/iKa. npuMepn npi/i N=3 i/i N=4: 



7 


8 


1 


6 


9 


2 


5 


4 


3 



10 


11 


12 


1 


9 


16 


13 


2 


8 


15 


14 


3 


7 


6 


5 


4 



2. HanmueTe nporpaMa, kohto 6pon flyMi/rre b Te kcto b c^afi/i, ho 3a flyMa 
c4MTa BCflKa noc/ieflOBaTe/iHOCT ot cmmbo/im (noflHi/13), a He caMO 
OTfle/ieHMTe c pa3fle/iMTe/in. Hanpi/iMep b TeKCTa "A3 CbM CTyfleHT b HAPC" 
noflHM30BeTe "c", "cTy", "a" m "a3 c"bM" ce cpemaT cbOTBeTHO 3, 1, 2 h 1 
n"bTM. 

3. Mofle/inpaMTe cbc cpeflCTBaTa Ha OOn cfiaM/iOBaTa cucTeMa b eflMH 

KOMnK)Tbp. B Hefl MMaMe yCTpOMCTBa, flupeKTopnn M CjDaM/lOBe. YCTpOM- 

CTBaTa ca npuMepHO TBtpfl amck, cjD/ionn amck, CD-ROM ycrpoficTBO m flp. 
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Te MMaT MMe m a^pbo Ha flupeKTopnnTe m cfiaM/iOBeTe. EflHa flupeKTopua 
MMa MMe, flaTa Ha noc/ieflHa npoM^Ha m cnncbK OTcfcaM/iOBe m flupeKTopnn, 
komto ce cbAtpwaT b Hea. EflMH dpawn MMa MMe, flaTa Ha cb3flaBaHe, flaTa 
Ha noc/ieflHa npoM^Ha m cbfltpxaHMe. Oafi/ivr ce HaMMpa b hhkoh ot 
AMpeKTopMMTe. Oafi/ivr Mo>xe fla e tckctob m/im 6MHapeH. Te KCTOBMTe 
cj)aM/iOBe MMaT 3a cbfltpxaHMe TeKCT (string), a 6MHapHMTe - nopeflMua 
ot 6aMTOBe (byte[]). HanpaBeTe K/iac, komto TecTBa flpyrMTe K/iacoBe m 
noKa3Ba, 4e c tax MOweM fla nocTpoMM MOfle/i Ha ycTpoMCTBaTa, flMpeKTO- 
pMMTe m cfiaM/ioBeTe b KOMnioTbpa. 

4. rio/i3BaMKM K/iacoBeTe ot npeflHaTa 3afla4a c TbpceHe b MHTepHeT HanM- 
LueTe nporpaMa, kohto B3MMa mctmhckmt6 cfiaM/iOBe ot KOMnioTbpa m tm 
3anMCBa B"bB BaiuMTe K/iacoBe (6e3 cbfltpxaHMeTO Ha cfiaM/iOBeTe, 3aiflOTO 
HflMa fla bm cTMTHe naMeira). 

PeujeHiin m yrrbTBaHkm 

1. 3afla4aTa e aHa/iorM4Ha Ha ntpBaTa 3afla4a ot npMMepHMfl M3nMT b HAPC. 
MoxeTe fla MOflMcjDMUMpaTe npMMepHOTo peiueHMe, flafleHO no-rope. 

2. Tpa6Ba fla cKaHMpaTe TeKcra He flyMa no flyMa, aMM 6yKBa no 6yKBa m 
cnefl BCAKa c/ieflBaifla 6yKBa fla a flonenaTe KbM TeKyiflMa 6ycf>ep buf m fla 
npoBep^BaTe bca Ka ot TbpceHMTe flyMM 3a cbBnafleHMe c endswith(). 
Pa36Mpa ce, ha Ma fla MoweTe fla no/i3BaTe ecfieKTMBHO xeiu-Ta6/iMLia m me 
MMaTe umktd/i no flyMMTe 3a bca Ka 6yKBa ot TeKCTa, KoeTO He e nav\- 
6"bp30TO peiueHMe. 

Pea/iM3MpaHeT0 Ha 6"bp30 peiueHMe M3MCKBa M3no/i3BaHeTO Ha c/io>KHa 
cTpyKTypa ot flaHHM, Hape^eHa cycJjMKCHo a "bp bo. MoweTe fla noTbpcMTe 
B Google c/ieflHOTO: "suffix tree" "pattern matching" f iletype : ppt. 

3. 3afla4aTa e aHa/iorM4Ha Ha 3afla4aTa c y^M/iMiueTo ot npMMepHMa M3nMT b 
HAPC m ce peiuaBa 4pe3 cbiuMa noflxofl. flecjDMHMpaMTe K/iacoBe Device, 
Directory, File, ComputerStorage M ComputerStorageTest. riOMMC/ieTe 
K3KBM CBOMCTBa MMa BCeKM OT Te3M K/iaCOBe M K3KBM Ca OTHOLLieHMflTa 

Me>Kfly K/iacoBeTe. KoraTO TecTBaTe c/iaraMTe npMMepHO cbfltpxaHMe 3a 
cfiaM/iOBeTe (npMMepHO no 1 flyMM4Ka), a He opMrMHa/iHOTO, 3aiuoTO to e 
mhoto o6eMHo. noMMc/ieTe MO>Ke /im eflMH dpawn fla e b hako/iko flMpeK- 

TOPMM eflHOBpeMeHHO. 

4. M3no/l3BaMTe K/iaca java.io.File M MeTOflMTe listRoots(), listFiles() 
M isDirectory () . 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 



3aK/iK>MeHiie 



Ako CTe CTurHa/in flo 3aK/iK)4eHneTo m CTe npo^e/in BHMMaTe/iHO unnara 
KHura, npneMeTe HaiunTe 3acny>KeHM no3ApaBJieHi/m! Y6efleHM cMe, <-\e ere 
Hay4M/iM ueHHM 3HaHna 3a npuHunnnTe Ha nporpaMnpaHeTo, komto me bm 
ocTaHaT 3a ua/i >kmbot. flopn fla MMHaT roflMHM, flopn TexHO/iornnTe fla ce 
npoMeHAT m kom ntoTpnTe fla He 6"bflaT TOBa, KoeTo ca b MOMeHTa, cfiyHflaMeH- 
Ta/iHMTe 3HaHMfl 3a cTpyKTypnTe ot flaHHM b nporpaMnpaHeTo m a/iropnTMM4- 
hoto Muc/ieHe BMHarn me bm noMaraT, aKO pa6oTMTe b 06/iacTra Ha MHcfiopMa- 
UMOHHMTe TexHO/iornn. 

Ako ocBeH, <-\e ere npo^e/iM BHMMaTe/iHO ua/iaTa KHura, CTe peiun/iM v\ bcm^km 
3afla4M ot ynpa>KHeHkiaTa KbM BCflKa ot maBMTe, Bue MO>KeTe ropflo fla ce 
Hape^eTe nporpaMMCT. BcaKa TexHO/iorna, c kohto me ce 3axBaHeTe ot cera 
HaTaTbK, me bm ce ctopm necna KaTO fleTCKa nrpa. C/iefl KaTO CTe ycBOM/in 
ocHOBMTe m cfiyHflaMeHTa/iHMTe npuHunnn Ha nporpaMnpaHeTO, cbc 3aBMflHa 
zieKOTa me ce Hay-n/rre fla no/i3BaTe 6a3M flaHHM v\ SQL, fla pa3pa6oTBaTe ye6 
npn/io>KeHMfl m ctpBtpeH cocfrryep, fla nporpaMnpaHe 3a mo6m/ihm ycrpoMCTBa 
m KaKBOTO oifle noncKaTe. Bue MMaTe orpoMHo npeflMMCTBo npefl mho3mh- 
ctboto ot npaKTMKyBaiflMTe nporpaMnpaHe, komto He 3HasT KaKBo e xew- 
Ta6/inua, KaK pa6oTM TbpceHeTo b fltpBOBUflHa cTpyKTypa m KaKBo e c/io>khoct 
Ha a/iropnTbM. Ako HancTMHa CTe ce 6/i"bCKa/in fla peiunTe bcm^km 3afla4M ot 
ua/iaTa KHi/ira, cbc curypHOCT CTe nocTurHa/in eflHO 3aBMflH0 hmbo Ha cfiyHfla- 
MeHTa/iHo pa36npaHe Ha KOHu.enu.MMTe Ha nporpaMnpaHeTO m npaBM/iHOTO 
Muc/ieHe Ha nporpaMMCT, KoeTO me bm noMara roflMHM Hapefl. 

Ako He CTe peiun/iM BCM4KMTe 3afla4M ot ynpa>KHeHnaTa mjim noHe ro/iflMaTa 
4acT ot tax, BtpHeTe ce m rn peiueTe. fla, OTHeMa mhoto BpeMe, ho TOBa e 
Ha4MH"bT fla ce Hay-n/rre fla nporpaMnpaTe - 4pe3 mhoto Tpyfl v\ ycn/infl. Be3 
fla npaKTMKyBaTe mhoto cepno3Ho nporpaMnpaHeTO, ha Ma fla ro Hay-n/rre! 

Moxe 6m ce 4yflMTe c KaKBo fla npofl"b/i>KMTe pa3BMTneT0 cm KaTO cocjrryepeH 
MHxeHep, Ha KoeTO CTa3M KHura CTe nocTaBM/in 3flpaBM ochobm. MoweM fla bm 
flafleM c/ieflHMTe HacoKM, KbM komto fla ce opweHTMpaTe: 

1. M36epeTe e3MK m n/iaTcfiopMa 3a nporpaMnpaHe, npuMepHO Java / Java 
EE m/im C# / .NET Framework mjim Ruby / Ruby on Rails. HflMa npo6/ieM, 
aKO peiuMTe fla He npofl"b/i>KMTe c e3MKa Java. OoKycupaMTe ce Btpxy 
TexHO/iornnTe, komto n/iaTcfiopMaTa bm npeflOcraBfl. 

2. npo^eTeTe hakoa KHMra 3a pe/iauMOHHM 6a3M flaHHM m ce HayneTe fla 
MOfle/iMpaTe flaHHMTe Ha BaweTO npM/io>KeHMe c Ta6/iMUM m Bp"b3KM 
Me>Kfly tax. HayneTe ce KaK fla nocrpoaBaTe 3aa bkm 3a M3B/iM4aHe m 
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npoMHHa Ha flaHHMTe 4pe3 e3MKa SQL. HayneTe ce fla pa6oTi/rre c hhkom 
cbpBtp 3a 6a3M flaHHM, npuMepHO Oracle, SQL Server mjim MySQL. 

3. HayneTe hakoh TexHO/iorna 3a M3rpa>KflaHe Ha flMHaMM4HM ye6 ca mto Be . 
3ano4HeTe c hhkoh KHura 3a HTML, CSS v\ JavaScript. Cnefl TOBa pa3- 
r/ieflaMTe KaKBM cpeflCTBa 3a cb3flaBaHe Ha ye6 npn/ioxeHna npe,qo- 
cTaBa BaiuaTa /iK)6nMa n/iaT<JpopMa, npuMepHO Servlets/JSP/JSF npn Java 
n/iaTcfiopMaTa mjim ASP.NET npn .NET n/iaTcfiopMaTa. HayneTe ce fla 
npaBMTe npocm ye6 caMTOBe c flMHaMM4Ho cbfl-bpwaHkie. 

4. 3axBaHeTe ce fla HanmueTe HAKaKbB no-cepno3eH npoeKT, npuMepHO 
MHTepHeT Mara3MH, cocJ)Tyep 3a o6c/iy>KBaHe Ha cicnafl mjim Mara3MH. 
ToBa me bm flafle B"b3M0>KH0CT fla ce c6/i"bCKaTe c pea/iHMTe npo6/ieMM ot 
pea/iHaTa pa3pa6oTKa Ha cocjrryep. U4e flo6neTe mhoto ueHeH pea/ieH 
onuT m me ce y6eflMTe, <-\e nucaHeTO Ha cepno3eH cocjrryep e mhoto no- 
TpyflHo ot nucaHeTO Ha npocm nporpaMKM. 

5. 3ano4HeTe pa6oTa b cocjrryepHa cjDupMa. Ako HancTMHa cTe peiun/iM 
BCM4KM 3afla4M ot Ta3M KHura, ziecHO me bm npefl/io>KaT pa6oTa. 
Pa6oTeMKM no pea/iHM npoeKTM me Hay^MTe crpaxoTHO mhoto hobm 
TexHO/iornn ot Ko/iernTe cm m me ce y6eflMTe, ne MaKap m fla 3HaeTe 
mhoto 3a nporpaMnpaHeTo, CTe eflBa b Ha^a/iOTO Ha pa3BMTneTo cm KaTo 
cocjDTyepeH MHxeHep. CaMO npn pa6oTa no npoeKTM cbBMecmo c KO/iern 
me ce c6/i"bCKaTe c npo6/ieMMTe npn pa6oTa b eKnn v\ c npaKTMKMTe m 
m h CTpy m e htm Te 3a e<JpeKTMBHO npeoflO/iflBaHe Ha Te3M npo6/ieMM. U4e 
Tpa6Ba fla nopa6oTMTe noHe hakojiko roflMHM, flOKaTo ce yTBtpflMTe KaTO 
cneuna/incT no pa3pa6oTKa Ha cocjrryep. ToraBa Mowe 6m me cm cnoM- 
HMTe 3a Ta3M KHMra m me oc"b3HaeTe, <-\e He CTe c6"bpKa/iM 3ano4BaMKM ot 
cTpyKTypMTe ot flaHHM m a/iropMTMMTe BMecTO flMpeKTHo ot ye6 TexHO- 

JlOTMMTe M 6a3MTe flaHHM. 

MoxeTe fla cm cnecTMTe mhoto Tpyq m HepBM, aKO peiuMTe fla npeMMHeTe npe3 
bcm4km onMcaHM cTbn km ot pa3BMTMeT0 cm KaTO cocpTyepeH MHxeHep B HauMO- 
Ha/iHa aKafleMMfl no pa3pa6oTKa Ha cocjrryep (HAPC) nofl ptdKoboactboto Ha 
m h CTpy kto p m c pea/ieH onMT b cocjrryepHaTa mhayctpma. AKafleMM^Ta e nav\- 
ziecHMflT Ha^MH fla nocTaBMTe ocHOBMTe Ha M3rpa>KflaHeTo cm KaTO cocjrryepeH 

MH>KeHep, HO He e eflMHCTBeHMflT Ha4MH. BCM4K0 33BMCM OT Bad 

Ot MMeTo Ha ue/iMa aBTopcKM ko/icktmb bm noxe/iaBaMe HecnMpHM ycnexM b 
npocjaecMflTa m b >KMBOTa! 

CBeT/lMH HaKOB, 

flMpeKTop HanpaB/ieHMe o6y4eHMe m KOHcy/iTauMM, 
HauMOHa/iHa aKafleMMa no pa3pa6oTKa Ha cocjrryep (HAPC), 

14.12.2008 r. 
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3a SAP 



SAP e Tpeiaia no roneMi/ma cocpTyepHa KOMnaHi/m b cBeia i/i nn,qep b 
ocurypaBaHeTo Ha ecpeKTi/iBHi/i peweHi/m 3a ynpaBneHi/ie Ha 6i/i3Hec 
npou,eci/i 3a noBene ot 25 pasni/NHi/i MHflycTpnn. 

3a SAP Labs Bulgaria 

SAP Labs Bulgaria ctLqecTByBa ot 2000 rofli/ma i/i e nacT ot SAP 
Labs Network - Mpewa ot mo6anHi/i u,eHTpoBe 3a pa3pa6oTKa Ha 
cocpTyepHM TexHonomn i/i peweHi/m. Oi/ipiviaTa e cpoKyci/ipaHa Btpxy 
pa3BMBaHe a,qpoTo Ha TexHonon/NHaTa nnaTcpopivia SAP Netweaver, kohto 
cny>KM 3a ocHOBa Ha ronaivia nacT ot 6i/i3Hec peweHi/mTa, npe,qnaraHM ot 
SAP i/i HeMHMTe napTHbopn. 

ripoeKTMTe Ha SAP b Btnrapua ca 6a3i/ipaHi/i npefli/iMHo Ha Java™. 
5"bnrapcKM cneu,i/iani/icn/i npeflCTaBjrr SAP b eKcnepTHi/iTe rpyni/i, paGoTemn 
no flecpMHupaHe Ha cneflBam,OTo noKoneHi/ie Java™ TexHonon/ii/i 3a 6i/i3Hec 
npi/mo>KeHi/m (Java Enterprise Edition, SCA, SOA, BPM, ESB i/i t.h.). Efli/m 
ot npoflyKTMTe, pa3pa6oTBaH ochobho b Et>nrapi/m - NW Java Application 
Server cTaHa ntpBi/mT Java EE 5 cepTi/icpi/m,i/ipaH KOMepci/ianeH ctpBtp. 

PaGoTaTa b rnoGanHa KOMnaHi/m KaTo CAn e npeflnocTaBKa 3a 
oGiviaHa Ha oni/iT, i/iKiepecHi/i npe,qM3BMKaTencTBa i/i eweflHeBHa KOMyHi/i- 
Kauj/m c Konern i/i Knue htm ot u,nn cbht. 



3a noBene MHCpopMau,na: 
www.sap.com/bulqaria 




|Han-Ao6pnTe 
pa6oTOAaTe/in 



ripoyMBaHe Ha Hewitt 2008 




s. HfluuiDHRnHR RKRflemnn 

no PR3PR60TKR HR C09TUEP 



HHPE 




» HauMOHa/iHa aKafleMMH no pa3pa6oTKa Ha codrryep 
(HAPC) e yTB"bpfleH yne6eH ueHTbp 3a noflroTOBKa Ha coctrryepHM 
cneuna^MCTM 

» HAPC npoBewfla KypcoBe no pa3pa6oTKa Ha cocjrryep b Co^ma 
m flpyrn rpaflOBe 

■ 3anoHBaTe ot Hy/iaTa, 6e3 npeflBapnTejiHa noflroTOBKa 

■ 3aB-bpLUBaTe c npocbecmi m pa6oTa 

» KypcoBe 3a npnflo6nBaHe Ha Hana/iHO hmbo: 

■ Bi>BefleHne b nporpaMupaHeTO (c Java, C# m C+ + ) 

» npefl/iaraHM npoc^ecnn: 

■ Java Software Engineer / Java Web Developer 

■ .NET Software Engineer / ASP.NET Web Developer 

■ C++ Software Engineer / Embedded C Developer 

■ PHP & MySQL Web Developer 

» KanecTBeHO o6yneHne c MHoro npaKTimecKii ynpawHeHun 

M MHflMBMflya/lHO BHMMaHMe 3a BC6KM 

■ OnuTHM HHCTpyKTopM, komto pa6oTAT no pea/iHM npoeKTM 

■ KaMecTBeHM yHe6HM MaTepna^n b KpaK c TexHO/iorwkiTe 

» OciirypeHa pa6oTa! 3aB"bpLUki.nkiTe ycnewHO no/iynaBaT npefl- 
/lOweHMA 3a pa6oTa ot cocfuyepHM KOMnaHnn 

■ Han 350 3aB"bpLumii/i HAPC pa6oT5iT no cneuna/iHOCTra 

» Bi33mo>khoct 3a 6e3n/iaTHO o6yMeHne no cTuneHflmi ot 

pa6oTOflaTe/in 

■ SAP, VMware, Telerik, Johnson Controls, Sirma Group, 
Software A.G., Seeburger Informatik, ICB, EGT, ... 



http://academy.devbg.org 
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deliver more than expected 

The leading IT employer in Bulgaria. 

www.telerik.com/careers 
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ToBa 6e3 cbMHeHkie e eAHa ot HaM-flo6pnie khhth no nporpaMMpaHe 3a HaMMHaemn m noKpuBa 
4)yHflaMeHTa/iHM 3HaHna, komto me no/i3BaTe npe3 ua/iaTa cm Kapnepa Ha coc|rryepHM pa3pa6oTHMi4M. 
Cbc CMrypHOCT 6nx ncKa/i Aa uMaM KHura Karo Ta3M, Koraio caMum a3 naenmax b nporpaMnpaHeio. 

Bacnn flonoBCKH, cocpryepen apxureKT, VMware 

EflHa npeKpacHa KHura, kohto M3HepnaTe/iHO 3ano3HaBa HMTaTe/ia, c ocHOBme Ha nporpaMMpaHeTO, 
M3no/i3BaMKH HaM-nony/iapHMfl e3HK Java. 3aAb/i>KHTe/iHO neTHBO 3a BceKH Tbpcem ycnewHa 
npocfiecnoHanHa pea/iM3ai4Mfl KaTO nporpaMncr. ToBa e Baiuaia KHura 3a nporpaMnpaHe! 

AparoMup Hhko/iob, Menm^P pa3pa6oTxa, Software AG 



Ako MCKaTe c nbpBaTa cm KHura no nporpaMMpaHe fla flo6neTe 
co/imahm 3HaHns, komto me ca bm no/ie3HM roflMHM Hape/i, TO 
TOBa Tpa6Ba fla e BawaTa nbpBa KHura! 

BecennH PameB, cocpryepeH MH>KeHep, Google 

KHuraTa "BtBefleHwe b nporpaMMpaHeTO c Java" cbflbpwa 
(JjyHflaMeHTa^HHTe nbpBOHana/iHM no3HaHMH, ot komto bcckm 
HaHMHaem nporpaMncr MMa Hy>KAa, npeflcraBeHM b KOMnaKTeH 

BMfl, flaBaiM Bb3MO)KHOCT 3a ZieCHO M 6bp30 yCBOHBaHe. 

Rbop TameB, cocpryepeH nHxeHep, Microsoft 

Hana/ioTo BMHarM e TpyflHo, a MO>Ke Aa 6bAe m ome no-TpyAHO - 

flocrarbHHO e p,a He 3Haeiu ot Ktfle Aa noHHew m/im Aa cm 
cb3AaAeiu rpemeH noAxoA- Ta3M KHMra e 3a bcmmkm, komto cera 
3anoHBaT m MCKaT Aa 6bAaT ao6pm nporpaMMCTM, a Cbmo n 3a 
bcmmkm caMoycbBbpiueHCTBaiAM ce nporpaMMCTM, we/iae- 
iam Aa 3anb/iHHT nponycKMTe, komto Cbc CMrypHOCT mm3T. 

/1k)6omhp MBaHOB, ptKOBOwren Ha omen, Mobiltel 

HacroflLnaTa KHMra e eAHO M3K/noHMTe/iHO Ao6po BbBeAeHMe b 
nporpaMMpaHeTO 3a HanMHaeiuM m BOAem npMMep b TeneHMeTO 
(npoMouMpaHO ot Wikipedia m ApyrM) Aa ce cb3AaBa m pa3npo- 
CTpaHABa AOCTbnHO 3a bcckm 3H3HMe He caMo 6e3n/iaTHo, ho m 

C M3K/l(OMMTe/lHO BMCOKO KaMeCTBO. 

flaHafioT flo6pm<OB, nporpaMeH aupeKTop, SAP AG 
w asjop na KHurara "nporpaMnpaHe=++AnropnTMn" 

Ye6 cam - : 

http://www.introprogramming.info 



ABTOPHTE: 

BopMC Bh/IKOB 

Bece/WH KoneB 
B/iaAMMrip Uanee 
fl,aHavin AneKcueB 
Jlh^e3ap Bokkob 
Jlhve3ap LjeKOB 
MapriH r eopmeB 
Mapm flemes 
MapHHH /-/enwee 
Mnxavi/1 Ctoiihob 
Hv\Konav\ Bacv\neB 
HiAKonafi HennnKOB 
Flerbp Benes 
PaAOcnaB \Ab3hob 
PywfiHa TonancKa 
CrecpaH Craee 
CBernnH HaKOB 
Teoflop CroeB 
XpMCTO Toaopob 

I4BHTK0 KOHOB 
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